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resilient jointing materials 

Langite—which for more than thirty years has been used so 
extensively wherever there is an oil joint to be kept tight— 
utilizes the natural resilience of cork, bonded together by an 
original process. 

Neolangite, like Langite, embodies cork, but in this case is bonded 
with appropriate synthetic rubbers. Neolangite is used extensively 
on transformers, aircraft, motor vehicles, etc. ; it has a considerable 
mechanical strength and recovery after compression. 


Anti-vibration mountings 

Langite and Neolangite are most successfully used to isolate 
vibration and shock, and recent applications have proved their 
value in absorbing heavy shocks as well as lesser vibration. They 
are especially useful in suppressing irritating vibration from lift 
machinery, and from production equipment near offices. 
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Prices have been reduced for both 


B.S.D. totally-enclosed fan-cooled motors to B.S.2083 


and B.S.D. ventilated motors 


Send for your copy of the stock list to— 
The ENGLISH ELECTRIC Co. Ltd., Industrial Motor Works, Bradford 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI! House, STRAND, LONDON, W.C.2 


WORKS: STAFFORD PRESTON - RUGBY ‘ BRADFORD .- LIVERPOOL - ACCRINGTON 
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water-tube boilers 








We build water-tube boilers for outputs between 20,000 and 1,000,000 Ib. per 
hour at steam conditions up to 2,350 p.s.i.g., 1,050°F, with or without 
re-heat, fired by liquid, solid or gaseous fuel. They are generously designed to 


maintain high efficiency over prolonged steaming periods. 


Pp Richardsons Westgarth (Hartlepool) Ltd. 


A member of THE RIGHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. 

PARSONS MARINE TURBINE CO. LTD. 

GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. 
ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH ATOMIC LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., P.O. BOX NO. 19, HARTLEPOOL, CO. DURHAM 
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YORKSHIRE 
IMPERIAL HOLLOW COPPER CONDUCTORS 
FOR THE ELECTRICAL INDUSTRY 





Hollow copper conductors are in rapidly increasing demand for direct-cooled windings of turbo- 
alternators, cyclotrons and other electrical equipment where rapid dissipation of the heat generated 
in the windings is an important consideration. Yorkshire Imperial, with their vast resources, know- 
how and proved manufacturing techniques, are well equipped to meet this demand. 


Made from H.C. or silver-bearing H.C. 
copper, Yorkshire Imperial hollow con- 

ductors are produced by processes that 
ensure good dimensional accuracy. 


Square or rectangular sections, sections 
with round or elliptical bores, or other 
types of unusual hollow sections, with 
walls of uniform or varying thickness, 
can be supplied, and enquiries for 
sections to meet specialised require- 
ments are welcomed. 





YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—P.O. BOX 166, LEEDS 
Telephone: LEEDS 17-2222 


FLEx,;BpiILITy 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 











BOA Flexible Metallic Bellows are manufactured from 

Stainless Steel in sizes up to 24” bore, or from Gilding 

Metal in sizes up to 5” bore, and are used for a multiplicity 

of purposes including Expansion Pieces, Shaft Seals, Flexible 
t 


i 
Exhaust Pipes, Pressure and Temperature Regulators, 
Unpacked Glands, and instruments of many types. 
Available in “ MULTI-PLY ” construction—unequalled 
for providing maximum strength and flexion. 





DERBY WORKS ~- VALE ROAD - LONDON, N.4 
Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE, LONDON. 












TUBING COMPANY L7p.. 
Makers of Reliable Flexible Metallic Components for over half a century 
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gyt Machining Time and Co 
-Seeyy ESTO Rotocast 


BRONZE BUSHING 
GEAR BLANKS 









* The inside diameter is supplied rough machined. 
Standard 13” lengths 







“EVRE 
SMELTING CO. LTD. 


Makers of TANDEM WHITE METALS, PHOSPHOR BRONZE RODS (CHILL 
CAST and CONTINUOUS CAST), BRONZE INGOTS 


TANDEM WORKS MERTON ABBEY LONDON SWI9 Tel: Mitcham 2031 - ALUMINIUM WORKS WILLOW LANE MITCHAM SURREY Tel: Mitcham 2248 


HUGH SMITH MACHINE TOOLS 





A Self - contained 
ELECTRO-HYDRAULIC 


PLATE BENDING PRESS 


A new type of heavy duty plate bending press in which the hydraulic 

rams act directly on the bending beam to give the highest possible 

efficiency. Suitable for bending the heaviest steel plate, 
cold, to the smallest possible diameters. 

Eliminates pre-setting of the plate edge—edges can 
be accurately planed before bending—plates can 

be handled vertically on rollers and do not 

require constant crane attendance. 

The press can do flanging work in 

addition to circle bending. 

Capital cost is moderate and the press is 

supplied complete with Electraulic pump- 

ing equipment ready for connection to 

your electricity supply. 





HUGH SMITH & CO: (POSSIL) LTD 


Hugh Smith Machine Tools include 
PLATE EDGE PLANERS - PLANO-SHEARS - BENDING ROLLS HAMILTONHILL ROAD, GLASGOW, N.2. 
STRAIGHTENING ROLLS * HYDRAULIC PRESSES FOR PLATE BENDING - ETC. Telephone : POSSIL 8201/3 Telegrams : “ POSSIL, GLASGOW ”” 
HUGH SMITH ‘WERE ESTABLISHED IN 1875 AND HAVE NO CONNECTION WITH ANY OTHER 
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Upto §,000 h.p. 


Years of trouble-free service from Brush Electric Motors is proof of the practical wisdom 
and first class workmanship which distinguishes Brush products the world over. No better 
motors than Brush ever came out of any works. 

To supply the power drive of industry, Brush offer a range of quality built AC motors 
with all types of enclosures and standard speeds, for horizontal or vertical mounting. 

DC motors are also available with similar outputs. 

If you require motors within this range, just write to BRUSH stating your particular need 
—our technical engineers are at your service without obligation. 


iin 
es 


VNWEZ 


a 





‘SE 
SLIPRING 
CONSTRUCTION 
RUSH fen Literature G and stocklists 
B ity available on application 





BRUSH ELECTRICAL ENGINEERING CO. LTD 
Loughborough - England “yy (Member of the Hawker Siddeley Group) 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATION | 








Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 


precision in the position required. The Booth Goliath showing Nelsons 
: Column on the same scale. Clearance from 
: rail level to underside of bridge is 140’. 


Distance between rail centres 178'. 








LEARNED Eerie ora oe « 
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CLYDE CRANE & BOOTH LIMITED 


incorporating 


oa 





Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. } 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley [ 
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chain drives 





MORSE CHAIN DIVISION 
BORG-WARNER LTD-LETCHWORTH -HERTS-TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 




















diese by courtesy of ‘Nuclear Engineering’ 
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Colossus astride Bradwell 


THIS GOLIATH heavy duty crane soars astride the 
site of the Nuclear Power station at Bradwell. 
With a span of 178 ft., a height of 177 ft., and a 
weight of 800 tons, it is one of the biggest in the 
world. Lifting 200 tons at a time, and entirely 
self-contained, this colossus could well save six 
months in a project vital to Britain’s future. 

At times the bearings of the eight bogies support 
sp to 1,000 tons. After consultation with Shell 


during the early planning stages, Shell Alvania 
Grease 2 was chosen for the ball and roller bear- 
ings, Shell Macoma Oil 68 for the worm and spur 
gear-boxes. The power that trundles the colossus 
about is provided by a 200 kW generator 
driven’ by a Crossley diesel engine—lubricated 
by Shell Rimula Oil 30. 


The planning, that went into the lubrication of 


the colossus at Bradwell is another proof that 





Shell will work with even the most specialised 
sectors of industry to provide the right oil for the 
job. If your organisation have any major lubrication 
problems, it pays to get in touch with your local 
distributors of Shell Industrial Lubricants. 


a LEADERSHIP IN LUBRICATION 
ws 
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Pole -Type 


Clip-on Ammeter Type P 









Fully insulated for safe working on lines up to 11 kV. Five ranges 0-10- 
20-50-100-200 amps. controlled by selector switch. Fibre-glass extension 
poles can be supplied or existing poles can be used, 


Please write for List IN.\7P. 
Type V Five current ranges. 


Other Ferranti clip-on instruments: 
Two voltage ranges. 





Type A Seven current ranges. Type HFV Three current ranges, 
Type L Seven current ranges— Pon cueae caewe, 
lange core. 50—400 cycles. 
Type W = Seven power ranges, Two voltage ranges, 
0—3 kW to 0-300 kW. 20—20,000 cycles. 
LFERRANT! 
FERRANT/ LT. MOSTON - MANCHESTER 10 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 
FLITBA2 
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FROM 10,000:1 TO 1,000,000 :!I 


ALL DIMENSIONS IN INCHES 





















































The *‘ Hypocycloidal’’ gearing used makes possible ratios of up to 100 : 1 in each stage. 
10,000 : 1 to 1,000,000 : 1 provided the final ratio is the product of three whole numbers in the single stages. 


The triple stage unit can be supplied in an 


mares jours | com | went | met | ore 
300 3 64 53 12 4s 000/H 
750 3f ts 63 144 OOA/H Model OAC/H 
1500 bh 84 8} 16% OOB/H 
6000 64 14} 113 22} OAD/H TRIPLE STAGE STRATELINE FIXED 
12000 74 17 14 25H OBE/H REDUCTION SPEED REDUCERS 
24000 8} 205 a 324 — TORQUES FROM 300 LBS. INS. 
48000 10} 254 21 394 ADG/H TO 48,000 LBS. INS. 


ratio between 
For example 53 : 1 x 44: 1x 76:1 would give 


an overall ratio of 177,232 : 1. These reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain drive, or complete 
with flange mounted motors. Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 

Present your slow running problems to us for quick and efficient action. 

Four stage or more units are available giving unlimited ratios. 
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JOHN 
THOMPSON 


GROUP 
é 
% 


A nevoturionany way or GON veying 


FEEDING, MIXING & PROPORTIONING 
6 9 


VIBRATORY 
CONVEYORS 


TOTALLY ENCLOSED AND DUST-FREE 


Owl vibratory conveyors are designed to 
give long trouble-free service with 
minimum maintenance. Lubrication of 
the self-contained vibrator units, the 
only mechanical! parts, is required 

only monthly. The conveyors are able 
to handle hot and abrasive materials. 
Rubbing action is minimised and wear 
due to abrasion is negligible. 

Power consumption is very low. 


ENGINEERING 


JOHN 
THOMPSON 
CROUP 


MINIMUM 
MAINTENANCE 


HANDLING SPEEDS 
UP TO 60-80 FEET 
A MINUTE. 


GRADIENTS UP 
TO 20° 


LOW POWER 
CONSUMPTION 


OWL 


A member of the 










OWL ENGINEERING LTD. 


SOUTH 


SUPPLIES 
DONCASTER 





16 PARADE 





TER AND EFFLUENT TREATMENT 


One of the seventeen companies in Britain in 
the John Thompson Group, John Thompson- 
Kennicott Ltd., has a world-wide reputation in 
plant for the treatment of water for boilers 
and chemical processes, and of industrial 
effluents. Much work has been done for 
nuclear projects at Harwell and Dounreay, and 
continual development work is being carried 
out in the treatment of radio-active effluents. 
Treatment plant for Berkeley Nuclear Power 
Station is being produced by this Company. 


The Company with its research facilities will 
investigate widely varying problems of water 
and effluent treatment. 


OTT LTD. WOLVERHAMPTON 


KG/l 





DONCASTER 496596/7/8 


0s 


Phone 





tae cee rina 
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ORRIS 


TYPE H 
ELECTRIC OVERHEAD 
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ee ee oe Some electric overhead cranes are on the go 

' ¥ Se all day—and even all night too; loads may ws 
Reale ody comparatively light, but they occur with great a. on 
he ae ogg frequency, while other cranes, though not  —° \, 


wee nearly so busy, are required to lift very heavy Is 
Na loads on occasion. : 





Pv 
oh isF Between these two extremes of continuous "| 
t/ A My ar : operation and that of substantial lifting, there a te 
dnd ee Mey is a demand for a crane for less arduous duties, OO yt 
FFs -=% and that crane is the Morris type H of the = ©)‘, 
ne ae f single or double girder type. 4 
oe c ‘ > 

areny i) The double girder crane is shown here with ee 
vas fais all motions power operated, but if the i 
where ea circumstances or the need for economy require VAeid 
ae -) enly two motions (or even one) to be power =. * 
we a ee driven, Morris type H cranes embodying ee F 
“4 . aa manually operated motions can be supplied. : ; 
$33... ets Another alternative is that of a hoisting unit |< 
ae “oy op which provides very slow lifting and lowering re 
fer 4y 4s speeds, in addition to normal speeds. ee 
3% ‘ el Our Section Eleven (which we will send ees § 
WORE ae! you on request) gives particulars of the com- wae’ 
“% ih : plete range, together with capacities, spans, Hone 
oy “aps? weights and wheel loads. wg 

- i yt i oe 


TELEPHONE : LOUGHBOROUGH 3123 
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——— e PT) ihe MI | Kynoch Works at Witton, Birmingham, 
7] ® ‘ Fi rT z & aS 2a! is an impressive construction for 
2 | : . : 
ae! - Pl — — ee = cA which we fabricated and erected the 
a sm i An ag ay a1 lt steelwork. Its striking proportions 
a . 
as = + ee provide yet another of to-day’s 
i _ 1 © mi : landmarks. 
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Illustration by courtesy of 
Imperial Chemical Industries Limited, 
Metals Division. 







EDWARD _ 
W. COLTD D 


CONSTRUCTIONAL ENGINEERS 


~ 


Registered Office and Works : Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS - TRAFFORD PARK - MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 *° Technical Offices at Birmingham and Nottingham 


dm WD 76 


Cc 


Steelwork to the design of 
Babcock & Wilcox Limited, 
London and Renfrew. 
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STRATFORD LONDON 





MODEL “‘B’’ No. 2! 





PRECISION TOOL-«<ROOM LATHES 


MODEL “B” 
BUILT IN THREE SIZES SWINGING 13-17-2t INCHES OVER BEDWAYS 


CRWORIAN TS 


PROTECTS MILD STEEL AND 





CAST STEEL AGAINST OXIDA- 


TION AT HIGH TEMPERATURE 


CALORIZED pots and boxes for 


salt and cyanide hardening - carburising - case harden 


iy annealing melting pots for lead and magnesium 


thermo-couple tubes - recuperator tubes - etc. 


HEAT RESISTING ALLOY 
~ S -  e Or Oe 


for oil-cracking tube supports, 
hangers, baffles and beams. 
Superheater supports and slings. 
Furnace & boiler components, etc. 


Write for publications: 


No. 1301/1 CALORIZ No. 1638 CALMET 





—- Tae ae kis f 


THE GALORIZING CORPORATION OF eREAT BRITAIN LID 


LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.!. Telephone: EUSton 4321 
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n.s— Wiseman gives peace-of-mind to P.0.’ 



















Purchasing Officers are the men 

paid to take the can back. Thus they 
are wary and watchful where 
they can buy and very 

inclined to stick to the old firm. 
Wiseman supply many firms 
through their Purchasing 
Departments and have not 
given anyone ulcers yet. 


Personal attention from 
engineers trained to solve 
gear problems is 

always available. 


WISEMAN 





¢ 





ALFRED WISEMAN & CO. LTD., Glover Street, Birmingham, 9. 
Telephone: ViCtoria 2216-7 


London Office: Carlisle House, 8 Southampton Row, W.C. 1. 
Telephone: HOLborn 7127 
































It's a long, long way from GHANA, but 


Barimar’s fame for Welding is World-wide ! 


Barimar Scientific Welding is known and valued in the Farthest Corners 
of The Earth—even in Ghana—The Gold Coast of Yester-year. 


GHANA MAY DETERMINE its own political destinies, but when it comes to the art of welding, the Old Country 
knows “all the answers!’’ Here is an 18ft. 20-ton example of this—the damaged Crankcase and Bedplate 
of a large diesel engine belonging to a Ghana electricity generating station. 


The Authorities in West Africa advised Barimar of the mishap to the castings, and asked them 
if they could effect reliable, speedy and permanent repairs—for the damage to the crankcase and 
bedplate was serious. 


There was only ONE answer from BARIMAR— 
“CERTAINLY!” 


The crankcase was damaged on both sides, and a piece of metal was broken away the entire 
width of one of the access doors, The bedplate also was broken, and there were sundry cracks 
in both castings. The first picture shows one side of the 18ft. crankcase and affords some idea 
of the damage Barimar had to repair—the class of welding for which Barimar is pre-eminently 
noted. 

In less than three weeks a practically mew crankcase and bedplate were ready for re-shipment 
to Ghana, to be fitted into the engine on immediate arrival, and was covered completely by the 
famous Barimar Money-Back Guarantee. Moreover, the Ghana owners were easy in their mind, 
because Barimar had assured them that the reconditioned crankcase, perfectly machined 

and ready for service, was now stronger than when new—reinforced, as only Barimar 

know how ! 

















A new crankcase and late would have cost 
Barimar 


















The Big Broken Crankcase 
sent to Barimar from Ghana. 


Barimar have Sheen hag agro for this 
of luding for 
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ae big jobs, Fg their 

po ar ee oe HALP-A 
NTU every kind welding ir, 

botl small, and in ail Leen? 












h 
BARIMAR— The Scientific Welders of World- 
wide Fame. 
Kg SPECIAL NOTE. Ail damaged parts, after the have been 
Y sent Carriage Pi _— Barimar 


removed, should be ‘laid, to the nearest 
address. A note that the job is on its way is always helpful. When 
oats oe en oe ee ey Barimar experts will operate 





BARIMAR Barimar House, 
BRANCH ADDRESSES: 22-24, Peterborough Road, 
BIRMINGHAM, 12: 116-117, Charles Henry St. Mid 2696. FULHAM, LONDON, S.W.6 
NEWCASTLE UPON TYNE, 1; 64-66, The Close 21035, Tate: Sa Teo ue 
GLASGOW, C.2:; 134, West George Lane. Central 4709. Telegrams: ‘* Bariquamar, Walgreen, London” 























BARIMAR—The World's Scientific Welding Engineers 
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You sell best 
Canada by 


manufacturing there 












CANADA WELCOMES BRITISH INDUSTRY and the setting up of your own establishment 
there can be greatly assisted by the Taylor Woodrow Group facilities and service. Associates 


and subsidiaries of Taylor Woodrow can act for you on both sides of the Atlantic. 


Your Canadian factory can be basically planned and designed here in London, and our 
people in Canada will assist in factory location. Building finance repayment can be arranged 
over a period of years from your own dollar earnings. Your plant and machinery can be 
shipped from this country so that the minimum amount of hard currency is required to 
bridge the gap between inception and profitable earnings. If this plan interests you, we will 


be glad to meet you and place our facilities and experience at your disposal. 


TAYLOR WOODROW Bs. 


BUILD EVERYWHERE 











10 PARK STREET - LONDON W.!I - GROSVENOR 887I 


UNITED KINGDOM + CANADA: AFRICA MIDDLE EAST + BRITISH WEST INDIES « AUSTRALIA 
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(Regd. Trade Mark) 
BY COURTESY OF MESSRS. METROPOLITAN-VICKERS 
ELECTRICAL CO. LTD., WE SHOW BELOW ‘PALNUTS’ 
FITTED TO THE CORE AND WINDINGS OF A 750 KVA 
6,600 V M-V TRANSFORMER WITH OFF CIRCUIT TAPPING 
SWITCH. THE *‘PALNUTS’ ARE RINGED. 


For literature and any _ information apply : ; 





THE PALNUT COMPANY LTD. (est. 1919) 


PALNUT WORKS, 3, ARTHUR STREET, HOVE, 3, SUSSEX 


WHEN ONLY THE BEST IS GOOD ENOUGH — 
SPALNUT? sarety LOCK WASHERS 


By test — the best ! 


Ease of application cuts maintenance costs 
to a minimum. 


Functions on short bolt lengths and dispenses 
with split pins. 


‘*Palnuts’’ are available in all sizes of 
Whitworth, BSF, BA, as well as SAE and 
UNF threads. 

Available in Plain Steel, Cadmium, or Hot 
Dip Galvanised finishes. 


May we quote to your 
specification ... 


Telephone: HOVE 70427 
Telegrams: PALNUT, HOVE 











ANOTHER WORKS 
STANDARDISING 
ON G5 FPR 
LATHES 





SANDALL PRECISION CO. LTD 
BLETCHLEY 


WOODHOUSE & MITCHELL 





Sandal! Precision Co. Ltd. are now using 
nine W M 70 junior Lathes, and state— 
** Our factory was first equipped with four 
of your machines on 17th December, 
*54, and owing to the low maintenance 
cost we decided to procure further 
machines which were delivered to this 
factory as follows: One on 12th july, 
1955, and four on 21st October, 1955, 
since which time they have given 


complete satisfaction.’’ 


WAKEFIELD ROAD 
BRIGHOUSE YORKS 


PHONE :— BRIGHOUSE 627 (3 LINES) 
GRAMS:— "WOODHOUSE BRIGHOUSE’ 


wa.3s 





WELDED STEEL PLATEWORK | 


In 4” to }” thick Mild Steel 


PRESSURE VESSELS 










CYCLONES 
BEDPLATES 








THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 


P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK, Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices : 
129, Trongate, Glasgow 


Regd. Offices: Clutha House, 


10, Storey’s Gate, 
Westminster, London, S.W. 























HAMMERED OR | 
HYDRAULIC PRESSED 





a ae 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 











2K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 











ALBION 





B. & F.CARTER &CO.LTD. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS, TON 
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PATTERN MAKING 








rev Fo 


Tyse NDRY Ip. 





Telephone : 


Wolverhampton Office: 

BUSHBURY WORKS, ACOCKS GREEN 1283 
WOLVERHAMPTON Telegrams : 
Telephone 21455 Tyseley Foundry B’ham. 


JAMES ROAD, TYSELEY, 


BIRMINGHAM, II 











ABIX STEEL PARTITIONING 
. for 


07 tt el 
FACTORY 


ABIX Partitions are light, strong, fire-resis- 
ting and easy to erect. Manufactured in 
standard units for quick installation, easy re- 
moval or extension to existing screens. We 
will be pleased to help and advise you on 
any partitioning problem. 
OTHER ABIX PRODUCTS: Steel C Stands, Clothes Lockers, Material Racks, Slotted Angles 
(Junior, Universal, Senior), Car and Cycle Shelters, Tool Lockers, Adjustable Steel Shelving. 


PLEASE WRITE FOR FULLY ILLUSTRATED CATALOGUE E.2 TO: 


ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD - EAST MOLESEY - SURREY 





Phone: Molesey 4361/3 Grams: ABIX. EAST MOLESEY 
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OVERBAND SEPARATORS 


CENTRAL 539 













LIFTING 
MAGNETS MAGNETS 
CHUTES CLUTCHES 


CONVEYOR HEADS 
SWEEPERS 
PERMANENT MAGNE15$ 


ELECTROMAGN ETS L'°- 


TELEPHONE Boxmag Works, Bond St., Birmingham, 19. , TELEGRAMS 









































means higher boiler efficiency 
and lower fuel costs / 




















Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale. 
A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well. 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 


EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OIJL SEPARATORS. OIL 


PUEL HEATERS. 


Caird < Rayner 


17 COMMERCIAL ROAD LONDON. E14 


DHB/2712 








We specialize in 


a 


aN Ye 


oe Scrap Section 





“ af / 
s A 
4: C > i) Ro 
\ x Nee 
CUSTOMERS “\ 


DATA 


RUBBER— 


TO SPECIFICATION 


When you have rubber components in design 
stage and have determined characteristics, 

let us discuss development and production. 
Our experience may save you much on 
tooling and by better ways of satisfying 
quantity, quality and mechanical needs. 


rubber-to-metal bonding, 
cellular rubber strips 
and cord for drum, 

door and dust seals 

and special 

parts for particular 
purposes. 


The HUNTINGDON RUBBER Co. Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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DEUTSCHE EDELSTAHLWERKE 
pm Ce ree SELES CHART 


KREFELD 





MARATHON 
FINE STEELS 


A.1.D approven 


HIGH SPEED STEEL 
TOOL STEEL 
STAINLESS STEEL 
HEAT RESISTANT STEEL 
ALLOY STEEL 
FINE STEEL CASTINGS 
WELDING ELECTRODES 
MAGNETS AND MAGHET SYSTEMS 
HARD METAL TITANIT 


AGENTS FOR GREAT BRITAIN 



















bee er eee 
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VERTICAL CROSS - TUBE 
FEL ELECTRIC [ro 








BOILERS 
also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 










Early deliveries of most sizes 


WALTER W. COLTMAN & CO. csoiters) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235! 











Compac — Parvus 
Leitz — etc. 


FOR PRECISION 
INSTRUMENTS 
IN SHORT SUPPLY 


Or Advice with regard to 
Specialised Problems of 
Measurement .. 






“SCHNEIDER” THREAD 
TOOL ADJUSTMENT 
MICROSCOPE 


The “Vee” incorporated 
in the base is held 
against the work 
between centres 
and the threading 
tool adjusted to 
the Graticule of 
the Microscope. 








41 Sidney Street, Sheffield, | 








Phone Sheffield 27357/8 


Consult Optimec:— ' 
OPTICAL-MECHANICAL (INSTRUMENTS) LTD. 
17 STATION ROAD, EGHAM, SURREY 


sRIGHT STEEL | 


ROUNIDS - HIEXAGONS 
SQUAIRICS “FLATS a SECTIONS 





























STEEL C9 L™ 7 


HALESOWEN 68 VICTORIA ST‘ 


: LONDON, S.W.I. VIC: 6992 
N° BIRMINGHAM 8 CHATHAM Ss‘ 


HALESOWEN 1191 ‘MANCHESTER, |. CEN: 0413 
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its 


contracts 
from 
Hoover Ltd 


endorse the supremacy of 








Time and time again, industrialists large and small callin 
Colt. And for three good reasons. Colt ventilation systems 
depend in the main on internal convection currents—not 
external forces—and are therefore little affected by the 
vagaries of the wind. Colt offer an unparalleled range of 
ventilators. And most important, every Colt yecommenda- 
tion is based on a thorough analysis of the building, plant 
and process either from a site survey or drawings. Such 
thoroughness influences firms such as Hoover Ltd. It will 
impress you, too. Ask your secretary to send for a free 
manual to Dept. §28/8A 


| Among the 12,000 major Industrial Organisations 
a. using Colt equipment are: 
32 contracts: /.C.J. Ltd. 
56 contracts: de Havilland Aircraft Co. Ltd. 
20 contracts; Courtaulds Ltd. 
11 contracts: Dunlop Rubber Co. Ltd. 
7 contracts: Richard Thomas & Baldwins Ltd. 
11 contracts : “Steel Company of Wales Ltd. 
15 contracts: United Kingdom Atomic Energy Authority. 
37 contracts : Vickers-Armstrongs (Aircraft) Ltd., Weybridge. 





COLT C026 VENTILATORS AT HOOVER LTD., HIGH WYCOMBE 


COLT VENTILATION LIMITED : SURBITON - SURREY - TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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Were Cebbeveureyel 
Bellows 


MOVEMENT Of pipe work under modern 
high-pressure and high-temperature conditions is absorbed EXPANSION 
efficiently by Teddington Bellows Expansion Joints. JOINTS 
Teddington Bellows are of highest quality 
stainless steel, flawlessly butt-welded to ensure 
perfect uniformity of wall for maximum durability. 
Normal production ranges from 1 inch to 7 feet 
diameters and larger sizes can be made. Let’s get together 


and solve your own particular expansion problems. 






a Teddington Bellows are produced in 
a” technical collaboration with the Solar 
Aircraft Oo, U.S.A, 






Send for our descriptive brochure A.85 





weep THE MOVE PREFER TEDDINGTON BELLOWS BS 


TEDDINGTON AIRCRAFT CONTROLS LTD, INDUSTRIAL BELLOWS DIVISION, AMMANFORD, CARMARTHENSHIRE. TEL: AMMANFORD 455 





e 


Steel Sheets 


HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 
COLD REDUCED BRIGHT STEEL SHEETS’ OILED IN 

GENERAL PURPOSE AND FULL FINISH GRADES 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY 


SHEARING CAPACITY UP TO 34” THICK 





Company of ly, 


ow 


& * 
"ee, srocano*™™ 





ACCREDITED 








NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 32371 








Aug. 1, 1958 


What do you do with your 


TENS CM) | eg 





WELLS FILTERS enable 


waste oil to be used 
with complete confidence 
many times over. 








The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 


A. C, WELLS % CO., LTD 


CHESHIRE 
GRAMS : UNBREAKABLE HYDE 


MOUNT _ST., 
Tel : HYDE 2953 


HYDE, 
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HINDMARCH/MWD 


OIL-OPERATED 
REVERSE-REDUCTION 
GEARS 


FOR 

USE 
WITH 
SINGLE 
TWIN OR 
QUADRUPLE 
ENGINES 

OR 


TURBINES 4-engine oil-operated 


reverse-reduction gear. 


MODERN WHEEL DRIVE trp. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED CHESHAM, 




















Transfer Milling 


SERRATED 
BLADE 
CUTTERS 






The Austin Motor Co. Ltd. found for many years that ‘‘ Galtona-O.K.”’ Cutters were the most 
economical and efficient for individual operations on cylinder blocks and many other components—and 
in this age of automation ‘‘ Galtona-O. KR” cutters are still unsurpassed. 

The Carbide Tipped Face Mills shown are 14” diameter, each with 42 blades, and they rate ata 
feed rate of 30 ins. per minute both npr e and finishing, with depth of cut of 1/8” and 0. respec- 
eh Limits are maintained within +-0 

here are ‘ Galtona-O.K.”” serrated blade cutters available for all types of milling operations. 
Details gladly sent on request. 





GALTON HOUSE, ELMFIELD AVENUE, TYBUAN, BIRMINGHAM, 24 


Telephone. Ashfield 1801. Telegrams “Cogs, Birminghom” 


mg ee 
LONDON AR OFFICE | Ad. Pare, To Romiord 
Forest Gate, London, E.7. MARylond 73048 SCOTLAND : Stuart & Houston, o% a 
































Structural Steel at our finger tips 


The operator “‘pushes a button” to fabricate steel girders in Boulton 
& Paul’s plant at Norwich. Batches of bars flow evenly and quickly 
on the conveyors to be worked to fine limits by the high-speed cold 


saws and multiple drills — ail by the touch of a finger. 


Boulton & Paul are now marketing this mechanised plant and car. 


supply complete installations throughout the world. Enquiries are 
& 


welcomed and demonstrations gladly arranged. 


Structural Steelwork 


Mechanised Equipment 














Standard Joinery 
Wire Fencing 


and Gates 





BOULTON & PAUL LTD. NORWICH + LONDON «+ BIRMINGHAM 


AP/CE 31 








B.S.S. LTD.  SPECIALISE IN 
EQUIPMENT FOR STEAM, 


eet GAS, WATER, AND AIR, 

p §$ 

L ouTtes AND CATER FOR THE 
a REPAIR NEEDS OF ENGINEERS 
at YOUR IN ALL _ INDUSTRIES. 


WRITE OR PHONE 
YOUR NEEDS TO: 


BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 


PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER - LONDON . LIVERPOOL GLASGOW 
BRISTOL MANCHESTER NEWCASTLE-ON-TYNE 
P/RMINGHAM : _ DUBLIN . _ BELFAST 








Diesel . Petrol 


GENERATING SETS Ito 300 kVA 


w “Jolhielel Mbt Jhsaa tel iro hilaleMel Jal ageh ic 


ye Rig 


—_——_—-~ 
ACGRECGATEBAU 


DUSSELDORF 
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SLIP-RING and HIGH TORQUE MOTORS up to [000 H.-P. 


Guaranteed for Ever 


AGENTS AND BRANCHES COVER THE WORLD 
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Specially suited to 
Shipyard Work 


et 
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OPEN GAP PRESSES 








Winery 























ai cath Lee 





A wide range of FIELDING Open Gap Presses are available to 
meet the varied requirements of the general engineering and 
shipbuilding industries. 

The Presses may be supplied as self-contained units of the direct 
pumping type; alternatively they may be operated from a 
FIELDING Air Hydraulic Accumulator system or the customer's 
existing hydraulic mains. 


ot 


Press control can be arranged for hand operation,. or if 
required, fully automatic control systems can be incorporated. 


Prsene 


FIELDING Presses are backed by a prompt and reliable after 
sales service. Full co-operation of our technical staff is assured 


to give assistance and technical information. 


4. 

¥ 
i 

¢ 
if 
4 


For full information on these and other FIELDING products, 
contact our Technical Sales Department. 


LL | 


FIELDING 


SPEIRS Cenc ape ety - om 


PLATL 


5 
2 


j 


FIELDING & PLATT LIMITED 
ENGINEERS - GLOUCESTER 





K/FP 26 
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Mit production 
snags for six! 


wpe --. use top quality 
/ ae SWISS TIMERS 














GA 


MOBILE GANTRY 


1-2-3 tons capacity .. or to your requirements. 















“Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 


AD, 





\ MODEL 


Greater productivity is a national necessity. 
\ 2/DEC/1/s 


Prestons Ltd.—the largest suppliers of Stop- 
Watches to British Industry—can help by supplying 


Illustration shows simple “* work-study "” specialists with Swiss Timers—the 


maximum, inf 
Highly suitable for dismantling and compact- finest quality jewelled lever Stop-Watches available, 
EXPORT ness for storage or ship- giving long and accurate service. 

in ment. NOTE; None of our Watches is By-Government stock. ALL 





are brand new, guaranteed and “ y-fresh”’. 





ASK ABOUT OUR 


A AER) |PRESTONS ux. | PRESTEX 


SPENCER BRIDGE WORK INDUSTRY’S LARGEST STOP-WATCH SUPPLIERS Ti fal £ RF $s 


"Phone: 5971/4 [TUTTI BWLMEEAT | ROLTON - LANCS - TEL.: 876/7 foot er Both Seanad’ Pests 
Wesechen, Send oder. is 


AHYDRAULIC PRESSINGS 


Please send for 
fully descriptive 
literature to. Dept. E. 
























by 


Caston 
Barber 


HYDRAULIC PRESSINGS 


Producing Hemispherical ends and other hydraulic press- 





ings of up to 3 feet in diameter, Caston Barber have a wide 
range of existing tools, a list of which wit! gladly be sent on 
request. Dished and Flanged cylinder ends, with or without 


inspection openings, are also manufactured to order. 


ROLLED RINGS 


Caston Barber produce rings from a wide range of flat and 
¥ angled sections of mild or stainless steel. Flanged rings and 

washers are supplied to meet all specifications and in many 

cases the rings are flash butt welded. 

Caston Barber have the equipment and the experience to 

meet your requirements. 


Deo not hesitate to write or telephone your enquiries to : 


CASTON BARBER, 47 TABARD STREET, LONDON, S.E.1 Telephone: HOP 1991/5 
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DELORO STELLITE FOR PUMP SEALS, 
aie "S| SLEEVES AND SHAFTS 











Faced or solid components 
supplied by all leading makers. 
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SED 


BY ABRASIVE AND CORROSIVE CONDITIONS 










































































DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


AD.No.265 
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a i Sa | Heavy tonnage 
grinding 


with LOPULCO MILLS 


Efficient, dustless grinding at all load conditions with 

no actual metal to metal contact. High capacity with small 
space requirements. Power consumption is extremely 

low and very little maintenance is required. 


For further details write to: 


INTER ONAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1, TELEPHONE: TERMINUS 2833 WORKS: DERBY o 


TGA ine 
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SHEFFIELD 






for 


avery 


WIRE 
ROPES 


purpoce 












THE SHEFFIELD 
DARNALL, SHEFFIELD, ENGLAND 


If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


WIRE ROPE CO. LTD. 
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WORLDS FINEST COMPLETE 
SPECIALISED SCREW SERVICE 


You never notice a screw 
when it does its job. 
When it doesn’t, you wish you'd 
specified Unbrako. 
Make no mistake, you can always specify 
Unbrako. 

There is a huge standard range to choose from, but 
if you need something really unusual, Unbrako will 
work to your specification or design a special screw 
in B.A., B.S.W., B.S.F. metric and unified. 

Unbrako technicians are fastener-minded. What’s 
more, they are enthusiastic and helpful people, 

men who really know their job. They make 
the best screw that money can buy — a 
screw you can fit and forget. Details 
of sizes and threads will gladly be 
supplied on request. 


sie! y 


Waste Heat Kecovery Plant 
Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


, SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 


METAL SPINNING our sPeciALity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia 
GENERAL SHEET METAL WORK 


POWER PRESSWORK 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


a soe Se SPINNING WORKS 


Swint reet, King London, W.C 
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Electro - 
Ermnewurmatic 
Walwes 


tor Remote Control 


For the control of pneumatically operated mechanisms by lightly rated electric 
switches. A cable carries the electrical control signals, simplifying installation 
and obviating long airlines. Units are small, compact, low in weight. Particular 
care has been taken to guard against the ingress of dust, oil, etc., and under 
test units have demonstrated their complete reliability, performing 

over one million operations without appreciable wear. 

Ideal for remote control of actuators, automatic mechanisms, 

doors, etc. For D.C. operation, in single or multiple units, 

using air pressures of up to 80 Ib/in’. 





























FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


ee - % WV 
‘a \ , 
, 2 ¥ © x : C The World’s Leading Manufacturers of 
a a — - ane 
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Substantial quantities of Appleby-Frodingham plates and sections were used in THE UNIT 
the construction of the oil carrier “ Anteriority”’ (2250 tons gross), built by Goole 
w 


Shipbuilding & Repairing Co. Lid. for F. T. Everard & Sons Ltd., London. 


APPLEBY FRODINGHAM STEEL COMPANY 


SCUNTHORPE LINCOLNSHIRE 


A Branch of The United Steel Companies Limited 
AF. 162 
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TRANSFORMER ON-LOAD TAP-CHANGER 

















TYPE 








Py RS 


j 

















For service at the highest voltages the 
Type H tap-changer was developed for 
use with transformers on fully insulated 
systems. The simple and reliable 
mechanism ensures completion of tap 
change, and resistor transition mini- 
mises arcing at the transfer switch con- 
tacts. Type H Tap-Changing equip- 
ment is used by Metropolitan - Vickers 
and other transformer manufacturers 
for 120 MVA and 180 MVA auto- 
transformers for the C.E.G.B. 275 kV 
supergrid. 








j 
















pp 
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METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





An A. E. I, Company 
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Design, manufacture and erect all forms of 


STEEL STRUCTURES 
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ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


o- . FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
. Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


OTHER OFFICES: 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 
PRODUCTS Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 arms 
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What we want 
are L & C piston rings! 


With acknowledgements to Watney, Combe, Reid & Co. Ltd. 




















BOGEWOOD 8 GAWELILEES 4D 


Manufacturers of the well- 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Piston Rings” for steam engines 


EAGLE FOUNDRY * SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





OA. 4607 

















HYDRAULIC PRESSES 
designed to suit your 


particular needs 










from 5 to20O0tons capacity 


Illustrated are two modern Hydraulic Presses showing the flexibility of design and con- 


a RHODES) GiLLecouo 


1. 100-ton self-contained Press with ex- 2. 25-ton general purpose Press with 
tended firs Besrpoaar die operating double table and special long stroke 2'2 WELLINGTON STREET, LEEDS, | 


circuit for high-speed operation. Cylinder and Ram. Phone LEEDS 2004/5 
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ABBOTT 


of NEWARK 





Specialists 
in the 
Manufacture 


of Dished 


Ends 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


e 
WELDED and FLANGED 
WORK A _ SPECIALITY 








ABBOTT & 6° 


(Newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS’ ENGLAND 
Telephone: Newark 34. 
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Men who work at 
PRESSURE 
























reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique— 
and is at your service. 


Your valve problems are 
our business 


THE 


EB UGMEONE \PaVGLE 


COMPANY LIMITED 
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PRESS BRAKES 
AND PRESS 
BRAKE TOOLS . 


& For forming sections in all metals, in all 
thicknesses, up to 20ft. wide — Bronx 
Press Brakes are faster and more 
versatile than folding machines 
and can be tooled for 
punching, shearing and 
notching. Of exception- 
ally massive design and 
construction — with 
guaranteed unbreakable 
fabricated solid steel 
frame — an outstanding 
advantage is their ability 
to take heavy overloads 
at bottom of stroke 
without deflecting the 
frame. Range of sizes 
from 20 to 1,000 tons 
pressure. 






No matter what make 
of Press Brake you 
use, our FREE TOOL 
SERVICE is at your 
disposal. Please send 
for our explanatory 
leaflet. Large stocks 
of tools are held for 
immediate despatch 





BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


LONDON & S. OF ENGLAND AGENTS: W. £. Norton (Machine Tools) Limited 
Grosvenor Gardens House, Grosvenor Gardens, London, $.W.i TATe Gallery 0633/4 








G:CLANCEY LTD. 
BELLE VALE- HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411 - 2 -3 
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THE 


WINCHES ror HAULING 


HOISTING, ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars, 


use AN G 13 winches 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middiesex 
Telephone: EALing 6262 (5 lines) 


ENGINEER 37 


The Higher Frequency 
Vibrator with the 


SLOW SPEED DRIvE 


‘HUMDINGER’ frequencies of 10/12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Porden Road, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 
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HAVE A WORD WITH WOOLSTON 


After nearly a hundred years of building and repairing ships, there 
is not much we don’t know about Engineering. 

With the foundries and shops at our disposal we can carry out 
any engineering job from straightforward welding to the most 
complicated switchgear, from heavy castings to light plate work. 
If you want a “ good engineering job ”’—have a word with Woolston. 


RAS SP CARRS coe eR 








SHIPBUILDERS 
MARINE ENGINEERS 
* Write for @ copy of S.E.B. 103— 


“ Thornycroft Engineering Service to Industry” SHIP REPAIRERS 


JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 








MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
q robustly designed gear case, to- 
y, gether with the Bostock & Bramley 
: > High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5:1 to 50:1. 

3”, 4", 5°, 6” and 8” Worm Gear 
Centres. 





3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


posTockr @ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS : PHONE: STALYBRIDGE 3232-3 STALYBRIDGE 
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SINTERED METAL 


FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 


¢ RESEARCH WORKERS Save your high vacuum pumps for high 
vacuum work. Use this unit for the odd jobs. 


CHARACTERISTICS : 1. Portable. 2. Stands on the bench. 
3. ¥ H.P. motor with trailing lead. 4. Easy to clean and service. 
5. Swept volume : 1 cu.ft./min. 6. Vacuum °01 M/M. 7. Pressure 


10 Ib. per square Inch. 





— 


PULSOMETER ENGINEERING CO. LTD. 
NINE ELMS IRONWORKS. READING 





SINTERED PRODUCTS LTD. 
Sutton-in-Ashfield, Notts 


Sole Distributors: SMALL & PARKES LTD 


HENDHAM VALE WORKS - MANCHESTER 9- COLLYHURST 251! 
London Office: 76 Victoria Street, $ W.! - ViCtoria 1845/6 


Manufactured by: 








London Office: Pulsometer House, 20/26, Lamb's Conduit Street, W.C.! 





SHIPBOARD WELDING FUMES ARE 
UP & AWAY/ 


SPIRATUBE 


Economical — Portable — Efficient 


Keep confined spaces in hull or plating-shed fresh 
and airy with Spiratube... the flexible ducting that 
can be brought into use at a moment’s notice. _ 
and portable, Spiratube can be moved from shed to ship 
and back again, quickly and easily. Just disconnect 
and retract into manageable I. .* Move to the 
new welding point, connect again, and efficient fume 
extraction is ure ives, ready. A new, illustrated, 











































technical brochure gives you facts and figures about 
this tough, flexible ducting. Send for your copy today. 























*Spiratotes - simple carrying frames - 
enable one man to carry 75 feet of 8 
ducting easily. 























FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 










TH 
E ENGINEER 
Aug. 1, 1958 




























Sait Sei aes 


It took centuries —  —— 
to build Ancient Egypt Te | A. 
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f this hose and a 


With a length © 
re-usable fittings, 
5 suitable for all 


few detachable, 

a hoseline can made in less Aeroquip i 

than 60 seconds. Manufacturers ) kinds of hydraulic and pneu- 

original equipment will realise the matic a cations, for sienoet 

advantage to the opetator of this i jig SOT ‘5 

speedy method of replacing dam- all kinds of liquids and gases 

aged assemblies and keeping the and remains flexible at temp- 
eratures from-40 C to 120°C. 


machine in production. 


eroquip 


BLE RE-USABLE FITTINGS 


atest catalogue, giving 4 
flexible piping. 





HOSE & DETACHA 
Send for our l 
wealth of information on 


SUPER OIL SEALS 
& GASKETS LTD. FACTORY CENTRE BIRMINGHAM 30 
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and if we could land the contract for 
radiographing these new light-alloy 
castings, it would be a fine bread-and 
“butter job for the new X-ray unit. 





We must put up a good show, so 
I suggest you take along some of those 
Al/Mg undercarriage component rejects 
which you took on Ilford Industrial X-ray 
film C. The flaw discrimination is really 
quite extraordinary. 














By the way, you should see what the 
Ilford people have to say about their 
Industrial X-ray film G for gamma-ray 
work. I'm attaching my copy of their Bee Be 
booklet "Ilford X-ray Films, Screens and “Ua 
Chemicals for Industrial Radiography" but ~~ 
they'll send one free of charge if you aaa 
write. Don't forget to return mine. 
















ILFORD 


X-RAY FILMS 






FOR INDUSTRIAL 
RADIOGRAPHY 


ILFORD LIMITED , SLFORD . ESSEX 
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water cooled 
A.C. motors 


When norma! air cooling of A.C. 
motors is impractical or un- 
suitable, Harland recommend 
their totally enclosed machines 
which are so designed that the 
cooling air has no contact with 
the outside atmosphere. The 
cooling radiators are built in- 
tegrally with the stator frame 
and this construction assures 
almost complete absence of 
normal machine noise and also 
suits those many applications 
where silent operation is of 
particular importance. 

The range of Harland water- 
cooled motors commences at 
about 400 h.p. and extends to 
outputs of 7,500 h.p. for prac- 
tically all normal speeds. 









water cooled motors 
THE HARLAND ENGINEERING CO. LTD. ALLOA, SCOTLAND 


London and Export Sales Office: Harland House, 20 Park Street, W.1 


Branches in BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM, TIMPERLEY (CHESHIRE), WOLVERHAMPTON & OVERSEAS 





P174.B.330/2 
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Eccentric shaft housing, weight 30 tons 


For all branches of engineering 


Ml 
The Darlington Forge Ltd 


DARLINGTON 





THE ENGINEER 


Choose 


from 


LI000000 


Stocks of 
Machinery 


SONS AND COMPANY LIMITED 
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BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 


MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, 
ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER AND PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, 
LIFTING AND MECHANICAL HANDLING EQUIPMENT, CONTRACTORS’ TOOLS 


WOOD LANE, LONDON, W.12 


STANNINGLEY, NEAR LEEDS 
Tel : Shepherd’s Bush 2070. Grams 


Tel: Pudsey 2241. Grams : Coborn, Leeds. 
And at: Kingsbury (Nr. Tamworth) . Manchester - Glasgow - Swansea - Newcastle . Belfast - Sheffield - Southampton . Bath 


: Omniplant, Telex, London. 
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BELT CONVEYOR STRUCTURE 


(Patented ) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND 


CONVENTIONAL STRUCTURE The longitudinal members of this 
(Adjustable for height) , ; 


oo Af 


conveyor structure consist of § 


dia. steel ropes in tension. 





a am a aa The connections at the ends 
of each troughing idler shaft are 
hinged. These basic features 


provide a resilient conveyor 





which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing and install — a conveyor in which 


TYPICAL ANCHORAGES ati tad 
impact damage to the belt as it 


passes over the idlers is greatly 
reduced. The belt is easy to ~ 
_ train. The bottom belt is in 
full view and there need not be any 
concealed rubbing between belt and structure. 





DISGTINGTON 


DISTINGTON ENGINEERING COMPANY LIMITED 


WORK! IGTON CUMBERLAND ENGLAND 
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cast for a Maire) iw 


This jockey carriage is cast in steel for a forge type of installation for the production 
of seamless tubes up to 10” diameter, and has to withstand unpredictable shock load. 
It is a good example of the versatility of steel casting, in that its sectional thickness 
varies from 2” to 7”, essential requirements that make it almost impossible to 
fabricate by any other method. 

Owing to good method planning this casting is free from defects and of especial 
interest is the fine finish. Note also the sectional thickness round the corners 


and edges. 













Jockey Carriage cast in steel for a Forge type 
installation for the production of seamless tubes 
up to 10" diameter. Weight as cast 30 tons. 
Sectional thicknesses max 7” min, 2". Cast for 
The Wellman Smith Owen Engineering 
Corporation Ltd. by whose permission 
it is reproduced. 





TYPICAL LLOYDS STEEL SPECIFICATION 
Used for engineering products requiring hard 
wearing qualities. Grade R; 0.50% carbon, annealed 
Yield stress 25/30 t.s.i. Ult. stress 45/50 t.s.i. 3 
Elongation 15/10% R.O.A. 22/18%. 


L L Oo Y D S Britain’s best equipped steel Foundry 


F. H. LLOYD & CO. LTD., P.O. BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 
Print for Industry Advertisement 
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Aug. |, 1958 THE ENGINEER 


LOW-TENSION A.C. AIR BREAK SWITCHGEAR 


“One of thirty-six 

composite Switchboards which are 

being installed in the South of Scotlands 

Electricity Board’s Generating Station at Kincardine.” 


CONSULTING ENGINEERS - 


AIR-CIRCUIT BREAKERS, COPPER CONNECTIONS, AND MESSRS. KENNEDY & DONKIN 


BUS BARS TESTED IN ACCORDANCE WITH A.S.T.A. 16. 


FOR BOOKLET IF/2 WRITE TO eT ee 


"fall c) oma —lel lial al—me Mite 
SWITCHGEAR WORKS CASTLETON * ROCHDALE  LANCS 





i/4 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 

It is “modern” not only because of the up-to-the-minute and forward thinking that has gone into the plan. 

From the intake of raw material, through the automatically controlled sand treatment and 

handling plant, the control of furnaces, the mechanised moulding shop, core shop, 

and pattern shop, to the heat treatment, inspection, and despatch departments, 
the layout and detailed equipment alike show forward thinking based on ° ba 
unrivalled experience. This new foundry has been laid down largely / 
to handle numerically large orders. Shotton Bros. 
original foundry at Oldbury — modernised through the years — 

will concentrate on producing the more intricate and small demands. 
Take the best of modern techniques, add 64 years’ experience 
—that’s Shotton Bros., and you can depend on it! 













precise 
quality 
control 
of 
repetition 


castings 


BLACKHEART 
MALLEABLE 


IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLOBURY - BIRMINGHAM <: Phone: Broadwell! 1631 


Itt 


This company participates in the research, technical, and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 
TTT) Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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“CRAVEN” 5’ 0", 6’ 0° and 7’ 0” 


VERTICAL BORING & TURNING MILIS 


OF NEW DESIGN CAN NOW BE OFFERED 


These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT - ENG. 


see the job through 


BROTHERS 

















Installation of bath 
ISOx7vx7 6 


deep for oil firing. 


Starting up with 30% 
virgin zinc 








and 70% 

molten zinc 

from existing bath. 
Yes, Thompson Brothers do the complete job comprising ; 
design the building and erection of galvanizing plant and 
ancillary equipment, starting-up and preparation for produc- 
tion. Their specialist engineers render advice and practical Cunpined ¢ 
help at all stages ; i ie nizing furnace 
of construction and rvidi ee a Specimen 
operation. Designs ha pag 
provide for heating by 
gas, electricity, oil or 
coal. If you have 
plans for installing 
galvanizing _—ipilant, 
Thompson Bros. will eae “440,000 
be pleased to put ~ gal. storage tanks, hea- ' 
them into reality. oe : ter, filters and pump. a 
THOMPSON BROTHERS (LSTON) LTD., E BRADLEY ENGINEERING WORKS, a STAFFORDSHIRE Telephone: escarole 
London Office: 17 Surrey Street, Strand, London, W.C.2. Telephone: Covent Garden 170 Telegrams: Thompbros, 


pte 0} JJ@}S WOdy 


in GAL 7 NIZING PLANTS 








530 THE 


timber 





induced -draught 


’ 


cooling-tower 


combines: 

LOW OUTLAY 

MAXIMUM PERFORMANCE 
MINIMUM OPERATING COST 








High efficiency spray eliminators. 


Corrosion resistant spray nozzles 
provide maximum dispersion 
with low pressure drop. 


Double diamond fill racks of 1” 
square timber affording rigidity 
and long life. 


Ventilated sheathing panels. 


Framework designed for maxi- 
mum rigidity—no structural load 
on tower casing. 


Simple straight line bracing, 
bolted throughout. 


Self - levelling interior posts 
eliminate pads or grouting. 


Clevis anchors, on diagonals only, 
require one foundation bolt per 
anchor. 


Uniform air and water distribu- 
tion. 


Flexible arrangement of cells, 


Efficient fan and drive assemblies 
give trouble-free operation. 


Complete pre-fabrication simpli- 
fies erection and lowers costs. 


Over 50 years 
experience 
‘in designing 


FOSTER WHEELER LIMITED 
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BIBBY COUPLINGS 


























THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 














Serving Britains Industry 


nee? 6) 





STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


















* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’, 



















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 






pea os : > 
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St At and McLean Ltd. 


179 WEST GEORGE STREET 
Me 


GLASGOW, C.2. 
=] 










Tel : CENtral 0442. "Grams: “ CIVILITY Glasgow.” 
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40 ton, 14,000 KVA lift and swing 
aside roof Arc furnace 


6. W. B.-LEONE TAGLIAFERRI 
Large Arc 
Melting Furnaces 


G.W.B. FURNACES LIMITED, P.O. Box No. 4 


DIBDALE WORKS, DUDLEY, WORCS. 
TELEPHONE: DUDLEY 4284/5/6/7 & 5081/2/3/4/5. 


PROPRIETORS: 
GIBBONS BROS., DUDLEY, & WILD-BARFIELD ELECTRIC FURNACES LTD., WATFORD 
GWB 203 



















For all marine Purposes } 


oe. 3" 


ee Visiivyim VALVES 


nee ny om pment ey Ngee 
marine engineers for a century. 

ee ee ae eee The range 
today covers Broadfoot resources 
guarantees materials, workmanship and delivery. 


linoleum, cork, rubber, and “Teakoid”. 


JOHN BROADFOOT & SONS LIMITED 
Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, WA. 
ON ADMIRALTY, AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 





SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 
I. of particular value where 
ea Nie re , auxiliary steam boilers are 
used. 





2 
= 
cy, 





T. SUGDEN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAPFORD PARK 2520 
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Ermeto 


TWIN SADDLE HIGH PRESSURE 
HOSE CONNECTIONS 





When specifying high pressure hose units 
consider the following advantages of Ermeto 
Twin-Saddle end fittings: 


1 Easy to fit—-only two spanners required. 

2 Positively re-usable. Can be used time after time. 

3 No need to strip rubber from hose-end. 

4 Robust design: will stand any amount of hard wear. 
5 Will hold higher pressures than the hose itself. 

6 Available in single units up to 60 ft. long. 


Ermeto high pressure fiexibie hose units can be 
supplied for hydraulic, steam, and chemical uses. 
Further particulars and prices gladly sent on request 








a. 


AIR RECEIVERS 





—_— Pecan Re 





re pe AT. 
VAUXHALL 
MOTORS LTD 


LUTON - BEDS. 


THESE PHOTOGRAPHS WERE KINDLY 
SUPPLIED BY MESSRS. VAUXHALL 
MOTORS LTD., TO WHOM OUR 
ACKNOWLEDGEMENTS AND THANKS 
ARE DUE FOR PERMISSION TO 
PUBLISH. 




















THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND 


TELEGRAMS: FARRAR NEWARK 11 x ik * * TELEPHONES NEWARK 1143 
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LONDON : 32 QUEEN VICTORIA ST., E.C.4. 





STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 
Go-Downs, Mine Buildings, Tea Factories, Sugar Factories,’ Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, 


Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE & MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


Telegrams : LIVADIA, GLASGOW 
SEQUENCE. LONDON 















CONTACT 


LIMITED 


BIRMINGHAM MANCHESTER SHEFFIELD LONDON 


Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Ww. Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Ss 6 London N.W.10 


Tel: Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 44291 Tel: Elgar 5811 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 
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S6B 
—_— 
MADE TO LAST 
A LIFETIME! 


TOP 
QUALITY 


COMPETITIVE 
PRICES 


Send NOW for 
PRICE LIST 


DEPT. | MITCHAM, 
Pt \ _\ SURREY 

—K\ VY "\\ mrrctiars 2400 
TAY. ee 























HENEAGE STREET, 


Aibtilin a oe 
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UNIQUE DEPARTURE IN MOTOR PROTECTION 














Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-07 amp to 10 amps. Up to 
500 volts. 


Occupies less than 3° cube. Available for flush, 
panel and metalclad surface mounting. Specially 
suitable for machine tools, domestic appliances 
etc. Economical in space and price. 





Further details from :- 


CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of <WEBER (Swiss) 














a reputation built on 
industrial achievement 


7” you look through a list of insulation contracts completed in recent years by Newalls you 
will see that they relate to many of the most important industrial enterprises undertaken 





since the war. In such a list will appear power stations, oil refineries, chemical works, 
cold stores, as well as many other plants where effective thermal insulation has been 
put to profitable use. Nor are our products confined to this country. For example, some 
600 tons of thermal insulation material was supplied by Newalls to the British Petroleum 
Company’s refinery at Aden. 

Such a record can only have as a basis reliable and proved insulation materials 
combined with an unusual skill in the business of applying them. 

Newalls (Reg’d Brand) range of insulation materials covers all temperature requirements 
from minus 300° F up to over 2000°F, Comprehensive technical publications are available 
dealing with every aspect of thermal insulation and will be sent to you on request. 








INSULATION 


INVESTMENT | \ Fear 


BEGINS WITH 








NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 
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93 c.ft. cap. mine car 
for 36” rail gauge. 

















FOR MAANIMAM OUTPUT — 
DESIGNED AND BUILT BY THE 


MORE MINES ARE ASING 
FOREMOST LIGHT RAILWAY ENGINEERS 
MINE WITH WORLD-WIDE 


: Hudson CARS EXPERIENCE AND RESOURCES 


We Yeas Waal? Ya 











3 ton capacity mine car, 

to N.C.B. standard design. 

Hudsons build in all sizes 
for all rail gauges. 





The **Lofthouse’’ 44 ton, 
(180 c.ft.) capacity 
mine car. 











ROBERT HUDSON LIMITED, 
Raletrux House, Meadow Lane, Leeds Tel. 20004 LEEDS 
London Office: LOCOMOTIVE HOUSE, 30/34, BUCKINGHAM GATE, S.W.1 
Telephone : ABBEY 7127 Telegrams ;: RALETRUX SOWEST 
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YOU BUY ENDURANCE when you buy Goodyear 
V-Belts, made in types and sizes to suit every 
job from the largest multi-V installations to 
small F.H.P. drives. Longer belt life, more 
efficient transmission, less risk of costly shut- 
downs — these are the positive benefits of 
making good use of the Goodyear * job- 
designed’ range of belts which are backed by 


THE ENGINEER 


ARE BUILT TO LAST! 


more than fifty years’ experience in rubber 
engineering. 

To be sure of longest, most economical 
performance it pays to consult Goodyear 
or your Goodyear Industrial Distri- 
butor, who will recommend a _ suitable 
belt, and also advise on installation and 
maintenance. 
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on multi-V Drives 





and on F.H.P. Drives 





OODFYEAR 


V-Belts - Conveyor Belting - Transmission Belting - Hose - Fenders 


THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LIMITED - WOLVERHAMPTON 








MODERN ELECTROFILTERS IDENTICAL WITH THIS 















ARE INSTALLED AT— 
Margam for No. 4 blast furnace 
Pretoria for S.A. lron & Steel Corpn. Ltd. 


BAe Be ane meting en 


BEING INSTALLED AT— 


Burnpur for 3 & 4 blast furnaces 


ARE 


ARE TO BE INSTALLED AT— 


Margam for No. 5 blast furnace 





LODGE-COTTRELL LIMITED GEORGE ST PARADE 


ae mes Ze 





BIRMINGHAM 3 TEL: CENTRAL 7714 





ree 


Co ttre 


OVERSEAS AGENTS 


Continental Europe: South Africa: Australasia: 
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FOURTH YEAR OF THE U.K.A.E.A. 

The U.K. Atomic Energy Authority has now issued its 
fourth report. The year’s events were varied, mingling 
hope and disappointment, success and disaster. No. 1 
pile at Windscale caught fire, and the zero energy thermo- 
nuclear assembly called “‘ Zeta”’ began work ; but the 
Windscale accident ravaged the Authority’s coffers rather 
than the countryside, and the word “ thermonuclear ”’ in 
** Zeta’s”’ full name was found to be premature. Thus 
have the blacks and the whites of 1957-58 shaded into 
more kindred greys, and the excitements of an active 
year become more sober in retrospect. Naturally, 
for most readers, the main interest of the report lies 
in the chapter dealing with controlled thermonuclear 
reactions. Some promising results have been obtained 
at the Atomic Weapons Research Establishment 
where, instead of a torus as in “ Zeta ’’ and “ Sceptre III,” 
a straight discharge tube is employed. Very high rates of 
increase in discharging current have been achieved, so 
high that the pinching of the gas compresses it very, very 
swiftly, and what the report describes as cylindric shock 
heating is the result. It is thought that this rapid heating, 
which has to be distinguished from the ohmic heating, 
may well prove to be more efficient than the latter. 
The value of having a number of different teams on this 
work is well brought out. As Dr. Schonfield pointed out 
at the press conference on the report, the apparatus used 
for producing these extraordinarily high temperatures is 
likely to become more and more complicated, and it may 
be necessary to use every possible trick to boost the 
temperature in future machines. Thus, “ Zeta II,” the 
design of which has only just begun, may combine fast 
and slow pinching techniques. This device will, it is 
hoped, achieve the “break-even” point—some 100 
million degrees—at which the losses by radiation are 
balanced by the heat evolved from thermonuclear fusion. 

Fission reactors continue to be the main concern of the 
Authority, however, as they are likely to do for some 
time. It is interesting to observe how certain principles, 
once appearing to hold such promise, have fallen into 
disfavour. Thus, the homogeneous aqueous reactor has 
been demoted to a single paragraph under the heading of 
“Other Reactor Systems for Large Nuclear Power 
Stations,” and, with regard to the sodium-cooled graphite- 
moderated reactor, “it has been decided that no further 
work should be undertaken ...... for the time being.” 
Much hope is placed in the advanced gas-cooled reactor, 
which will use ceramic fuel sheathed in something more 
useful for high temperatures than magnesium, but the 
gas-cooled heavy-water-moderated reactor is being held 
in reserve in case “ progress along the Calder Hall route 
be less rapid than expected.” The fast breeder at Doun- 
reay, more of a long-term project than the others, has 
unfortunately suffered most from those recommendations 
of the Fleck Committee that required a redistribution of 
staff, but we may presume that the technical difficulties 





of this complicated undertaking have also played a part in 
postponing operation. It is reassuring to know that the 
Authority is still very confident that the Dounreay fast 
reactor will be successful. It is likewise reassuring to hear, 
as we did at the press conference, that the recent decision 
to take plutonium from some of the civil stations, for 
military stockpiling, will neither retard the building of 
these stations nor affect their efficiency. 

Apparently work on the British submarine reactor is 
to proceed, and all possible lessons will be learnt from the 
American pressurised-water reactor that is to be purchased 
soon under the recent agreement. With regard to nuclear 
power for commercial use at sea, the Authority is con- 
centrating on a design study for an economic ship. It 
will take a year for the study to show whether a vessel 
could be made competitive with oil-fuelled ships. If the 
answer is favourable, a vessel could be built by 1964-65. 
It is a pity that, proud as we are of our nautical tradition, 
we should yet appear to be lagging behind both the 
Americans and the Russians in applying the new source of 
energy to marine propulsion. 


TRADE WITH CANADA 


When the delegation from the Dollar Exports Council 
set out for Canada towards the end of April, one of its 
intentions was stated as being “to collect up-to-date 
information on commercial conditions in Canada in 
order to give fresh guidance to British manufacturers 
and exporters with regard to the prospects and oppor- 
tunities in the Canadian market.” The delegation spent a 
month in Canada and since its return has been busy in 
the preparation of a report which was published last week. 
This report (see page 148 of our last issue) shows that the 
delegation ably fulfilled its intention, for it presents a 
great deal of information that cannot fail to be of value 
to British industry in its endeavours to gain a larger share 
of the Canadian market. At the same time, the report 
makes it perfectly plain that a great deal of perseverance 
on the part of British exporters is essential ; there is no 
short cut to success in the markets of Canada. But the 
members of the delegation are convinced that the oppor- 
tunities are there, and it is significant to keep in mind 
that the present extent of Canada’s annual import bill 
exceeds 5000 million dollars. 

One portion of the report that is specially deserving of 
careful study by the engineering industry is that dealing 
with Canada’s capital development programmes and | 
their relation to building and the sale of capital goods. 
Throughout its tour the delegation found “a basic belief 
in the high quality and integrity of British engineering 
products, and a widespread wish to give them a chance to 
compete.” Over a considerable field, the report says, 
there is evidence that the prices of British 
products can compete, though the recession in the United 
States “ is leading to a lot of shading of prices and cuts 
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in margins by American manufacturers.” One difficulty, 
however, which is expressed by members of the delegation, 
is that frequently American and Canadian engineers and 
specification writers are not fully informed about British 
sources of supply, and tend automatically to provide for 
United States plant and materials with which they are 
familiar. The delegation realises that it is not economi- 
cally practicable for all British manufacturers, especially 
manufacturers of the numerous items involved in con- 
structional contracts, to maintain contact with all the 
United States and Canadian designers concerned. It 
suggests, therefore, that there is a strong case for the 
engineering trade associations of this country, particularly 
those concerned with mechanical engineering products, to 
set up a small staff on the North American continent to 
advise on inquiries for British tenders for suitable com- 
ponent parts of constructional projects. We were glad 
to learn last week, when the report was presented at a 
press conference, that the delegation intends to discuss 
this proposal with the relevant trade associations forth- 
with. We were equally glad to hear that the Dollar 
Exports Council proposes to hold, later this year, a fully- 
representative conference with industry in order that there 
may be free discussion on the wider implications of the 
delegation’s report. Such an event can produce some 
useful action in the arduous exercise of increasing Anglo- 
Canadian trade. 


ABNORMAL LOADS ON MOTORWAYS 


The.announcement by the Minister of Transport that 
he intends to bring an Order before Parliament laying 
down Regulations controlling traffic on motorways has 
brought an immediate reaction from the British Electrical 
and Allied Manufacturers Association. For it appears 
that the Regulations will ban altogether the presence of 
abnormal indivisible loads on motorways. That Asso- 
ciation, which is especially aware of the inadequacy of 
existing roads for carrying abnormal loads, has looked 
forward to the day when an increase in the mileage of 
dual roads would ease the situation. It is very under- 
standable, therefore, that it should be indignant. But, 
unfortunately, indignation often leads to unreason in 
argument. It is, for example, nonsense to say, “ The 
problem of. moving such heavy indivisible loads both to 
the ports or to the sites is difficult enough under present 
conditions without the Minister making matters worse by 
denying the use of the new motorways for this type of 
load.” Certainly the denial makes matters no better ; but 
it cannot make them worse ! Furthermore, it is decidedly 
one-sided to argue, “ Criticism from the general public is 
bound to arise if the movement of heavy indivisible loads 
is denied the use of the modern motorways which are 
aimed to by-pass towns and villages. Outside towns and 
villages where dual carriageways at present exist, heavy 
loads do not cause congestion or delay, and on such roads 
it is possible to move them at a higher average speed at 
greater safety and with less inconvenience to other road 
users.”’ The Association overlooks that users of motor- 
ways—not least commercial users of them—are unlikely 
to be pleased if they find them obstructed by slow-moving 
abnormal loads ; and it is very possible that on what are 
intended to be high-speed roads the presence of a slow- 
moving and’ “outsize” load might prove lethally 
dangerous. At this point, however, we are driven to 
criticise the Ministry. For if, in peacetime, commercially 
abnormal loads are to be excluded, so surely and for 
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similar reasons should military abnormal loads be 
similarly excluded. Yet, it appears, there is to be a 
special exception in their favour! We fully agree with 
the ‘Association, on the grounds of national interest, 
that in peacetime its members have a better argument for 
being on the motorways than have Service vehicles. 

We have lots of sympathy with the Association ; and 
with more ordinary commercial users, too, not to mention 
motorists, most of whom, except at week-ends, will be on 
business bent. But in this country the operation of a 
motorway is something new, something experimental. As 
we understand it, the Minister is taking powers to exclude, 
not quite the same thing, we hope, as actively excluding. 
Along the short length of the Preston by-pass, as we 
understand it, he hopes to conduct an experiment before 
having more firmly to apply regulations to the sub- 
stantial length of the Birmingham motorway now being 
built. On grounds of the safety of users and the 
economic benefit to the many, it may well prove necessary 
to exclude abnormal loads wholly and at all hours of 
the day ; and it is to be noted that this exclusion would 
add nothing to the cost of conveying them. In so far 
as traffic is diverted to the motorways from other routes 
it might help them. Alternatively, it may prove that 
relatively slow-moving vehicles carrying special loads can 
be admitted, if not at all times, at least during certain 
hours of the day and on certain days of the week without 
unreasonable detriment to other users. For there is no 
doubt that practical problems of some complexity for 
the Association, certain economic factors, and even the 
convenience of the general public (especially in the streets 
of towns to which a motorway may provide the only by- 
pass) might be served thereby. We do hope, therefore, 
that in writing a somewhat indignant letter to the Ministry 
last week, the Association had it in mind rather to get in 
contact, and to make its presence felt, with the intention 
of seeing that any experiments conducted by the Ministry 
are fairly arranged, than to strike a belligerent (but surely 
rather an arid 7) attitude. Don’t shoot the Minister. 
Like the Editor, he is doing his best ! 


RADIO RESEARCH 


The recently published annual report of the Radio 
Research Board (“Radio Research, 1957,” H.M. 
Stationery Office, price 3s. 6d.) gives an interesting account 
of the work of the Board and of its Radio Research 
Station. Even more interesting is the recommendation, 
made in the report, that the work of the station should 
be widened in scope to satisfy present and future needs. 
It will be recalled that the work of this organisation yields 
basic information for the radio and electronics industry, 
the armed services, Government departments and broad- 
casting and other user authorities. At present its 
researches are mainly concerned with the various aspects 
of radio wave propagation that are of interest to such 
users. There is a long-term programme of work on the 
characteristics of propagation under various conditions, 
over both long and short distances. For example, con- 
tinuing studies are being made of the behaviour of the 
ionosphere with respect to very low frequencies as well 
as high frequencies and very high frequencies. Work is 
also being done on wave propagation in the troposphere 
at frequencies above 30 Mc/s, including the study of 
signals received at points well beyond the horizon, after 
transmission through the troposphere by a scattering 
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process, which, when it is better understood, may be useful 
for point-to-point communication. 

Apart from these longer term studies, participation: in 
the work of the International Geophysical Year is occupy- 
ing much of the effort of the Radio Research Station. 
This station is one of the four “‘ World Data Centres,” 
which serve as clearing houses for all observational data 
from about 300 observing points, concerning the iono- 
sphere and atmospheric noise during the International 
Geophysical Year. Another new activity is the observa- 
tion of radio transmissions from the artificial earth 
satellites now in orbit. Signals from these satellites are 
of special interest because the sources are sometimes 
within and sometimes above the main regions of the iono- 
sphere. Although such observations make substantial 
demands on the available experimental resources, the 
Radio Research Board believes, rightly in our opinion, 
that they should be continued, in co-ordination with other 
organisations, not only because of the knowledge about 
ionospheric propagation to be gleaned from these measure- 
ments, but also because of the practical experience that 
can be obtained of radio location of extra-terrestrial 
vehicles and radio reception from them. 

It might be supposed that, with these and other claims 
on its somewhat limited resources, the existing organisa- 
tion has enough to occupy its attention. However, the 
proposal to broaden the scope of its research is to be 
welcomed. The new activities envisaged might include 
the development of measuring methods of secondary- 
standard calibre, up to the highest frequency, and an 
extension of the existing work on special radio materials 
and devices to embrace, for instance, the properties and 
uses of molecular amplifiers and oscillators. It is also 
suggested that basic research should be started on funda- 
mental matters as diverse as the design of microwave 
aerials and methods of transmitting information with the 
most economical use of the radio spectrum. Some of 
these new activities would, indeed, be complementary to 
the existing work on wave-propagation, but what is 
perhaps more important is that the research organisation 
should gain experience in other subjects and, presently, 
contribute to the existing knowledge of them as it has of 
radio transmission. Developments such as these would, 
of course, call for a considerable expansion in staff, but 
we believe them to be essential to the healthy growth of 
the existing organisation. 


TRAINING MEN FOR DURGAPUR 


The finding of the money with which to pay for 
imported plant is nowadays not the only serious difficulty 
facing an under-developed country attempting to raise 
the living standards of its peoples. An equally serious 
difficulty arises out of the fact that few nationals of the 
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country concerned are likely to have any experience of 
opérating the imported plant. This situation has arisen 
in India where three steel plants supplied respectively by 
Britain, Germany and Russia are under construction, each 
for a capacity of about 1,000,000 ingot tons annually. 
The British consortium, Iscon, which has designed and 
is building the Durgapur steel works, therefore approached 
the British Iron and Steel Federation to see what could 
be done, and under the Colombo Plan the Federation 
agreed to provide training for 300 men who will become 
managers, foremen and key operatives. Similar action 
is being taken in Germany and Russia. 

Last week we had the opportunity of meeting some of 
the Indians who are undergoing training in this country. 
Their time here is quite short—only about a year—and 
the majority of them have had no experience of steel works 
operation. Their problem is to acquire practical experi- 
ence and to gain some insight into the problems of super- 
vision. Furthermore, when they get back to India they 
will have to be able not only to tell other men what to do, 
but also how to do it. The training being provided here 
thus teaches also the elements of instruction. In brief, 
the trainees have to absorb a great deal of instruction in 
a very short time. It is fortunate therefore that the 
authorities in India have chosen their men wisely. Most 
of the trainees, who are of all ages up to about forty, hold 
university degrees and, academically, are thus of higher 
quality than is usual for the posts they will hold. The 
justification for choosing men of this standing is presum- 
ably that they are likely to rise eventually to fill higher 
positions in the hierarchy of a steel works since most of 
them will become, in India, authorities upon particular 
steel works processes. Unquestionably, they have exciting 
and responsible careers before them ; and it is by no 
means impossible that when they get back to India they 
may make substantial advances in steel works techniques, 
For, their practical experience being limited, they may 
need at times to solve operational problems by intelligent 
study rather than by an appeal to established practice. 
The results may be interesting. 

But one of the more remarkable facts about this training 
process could easily be overlooked. It is natural enough 
that the British consortium which is supplying the 
Durgapur plant should wish to have those who will 
operate it satisfactorily trained. But where does the 
benefit to the British lron and Steel Federation, which is 
providing the training, come in? And how will the 
British trade unions, which are wholeheartedly collaborat- 
ing, benefit ? For the Durgapur plant will compete with 
British industry in supplying steel to India. No doubt, 
when the project was first put to the Federation, those 
narrow and short-sighted arguments were raised. It is 
to the credit of the Federation that not the slightest regard 
seems to have been paid to them. 





“ THe ATLANTIC CABLE.” 

“ Sir—Being dubious about the success of the present Atlantic 
telegraph expedition, I beg to offer a few suggestions bearing upon 
the matter. It is evident there has been too great a strain upon the 
cable in the water, which was increased by the motion of the ship, 
notwithstanding the brake apparatus. Briefly as possible I would 
suggest that at every half-mile floats be attached to the cable as it is 
passed over the stern of the ship. These floats should be bags com- 
posed of any airtight material, having attached to them a piece of 
cord, the end of which should be weighted. A short piece of this 
cord near the float should consist of glue and hempen 
floats should be made of proportionate size, and their buoyancy 
adjusted to the half-mile lengths of cable so as to allow it to sink to 
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the depth of half a mile. A man should be stationed at the stern of 
the pt erg nctge s poy with the floats previously filled with air, 

the aid of a fan, at proper intervals he should simply throw 

weighted end of the cord over the cable, the weight would cause 
wind firmly round, and it would thus draw the with it i 
sea. ns oe Se & ees Se eee 
floats, and the distance they are placed from other, 

strain would be taken off the cable in the water, and in a short 
time, the glue being dissolved, would liberate the floats, thus gradually 
allowing the ca to sink to the bottom. ber ces 2 go Flag 
small compass in which the floats may be packed also be 
remembered . .. . m 
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North of Scotland Hydro-Electric 
Schemes 


No. IX—THE BREADALBANE SCHEME—PART IV* 
(Concluded from page 126, July 25) 
Our four articles on the Breadalbane scheme conclude with some information on 
the electrical and mechanical aspects of the northern sections of the scheme. The 
description concentrates on the Killin section, but mention is also made of the 
Lawers section, where the Board's only large Pelton-wheel-driven generating set is 
installed. 


HE first section of the Breadalbane group 

of schemes to be completed was the 
Lawers scheme. The power station of this 
scheme—Finlarig power station—was com- 
missioned in 1956. Ben Lawers is nearly 
4000ft high, and some of the neighbouring 
peaks exceed 3000ft. The catchment is 
only 174 square miles in extent, but because 
of the heavy rainfall and because it is, by 
Highland standards, unusually high, it is of 
great value. The maximum flood level of 
the reservoir is 1713 A.O.D., giving a 
maximum head at the turbine centre 
line of 1348ft, which is the highest head in 
Great Britain. 

When Finlarig station was designed the 
head was greater than had been adopted 
for a Francis turbine and a Pelton-turbine- 
driven generating set of 30MW was therefore 


installed. Since then, however, consider- ° 


able advance has been made in the design 
of Francis oe 

and if a similar instal- 

lation were planned at  eapeed 21M 
the present time it caw 
might well be that a 93M 
Francis turbine could 
be _ selected 
advantage. Thus it is 
unlikely that any other 
large Pelton wheel 
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runaway speed: general, 3-5 (on ultimate 
tensile strength) ; turbine runners, 6-0 (on 
ultimate tensile strength). 

The principal electrical contractor at 
Finlarig was the British Thomson-Houston 
any a Ltd., the turbines being by Boving 
and Co., Ltd. The North of Scotland Hydro- 
Electric Board’s consulting engineers for the 
electrical and mechanical aspects of this 
station, and, indeed, for all the work covered 
in this week’s article, are Messrs. Merz and 
McLellan. 


LocHAy POWER STATION 


The latest power station in the Breadalbane 
group is Lochay station, in the Killin section 
of the scheme. It is due to be commissioned 
this autumn. Two 22-5MW Francis turbine 
sets are installed, together with a compensa- 
tion water set of 2MW capacity. Reference 
to the map in Part I of this article will show 




















set will ever be in- 
stalled on the Board’s 
future schemes. 
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Finlarig consists of a 
salient pole synchron- 
ous generator with a is 
Pelton runner con- wie 
nected to each end of 

the generator shaft. 

The set is of the 
two bearing type with the turbine runners 
overhung, the generator and the main 
exciter being between the bearing ped- 
estals. The pilot exciter and governor 
generator are directly coupled to the main 
shaft on an extension beyond one of the 
turbine runners. The bearings are Michell 
pivoted-pad journal bearings, that at the 
exciter end being provided with axial thrust 
faces which locate the shaft endwise. 

Each of the two Pelton wheels is driven 
by two jets, the nozzles being mounted on 
the steel plate turbine casings. The discharge 
pit liners are also of steel plate. A braking 
jet which impinges on the backs of the buckets 
of one runner comes into operation auto- 
matically on shut-down, bringing the rotor 
to rest in about five minutes. Normal 
operating speed is 375 r.p.m. and other 

incipal turbine data are:. jet diameter, 

-64in ; runner diameter at pitch circle of 
buckets, 80-9lin; WR? in complete rotating 
element, 2,758,000 Ib-ft?. Factor of safety at 
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System diagram of Breadalbane scheme 


that water is diverted to Lochay from the 
streams to the north. However, a substantial 
area of the Lochay catchment is diverted 
into Lubreoch reservoir; hence the need 
for compensation water. Just upstream of 
the power station, the Falls of Lochay have 
always been a natural barrier to salmon. 
Now, a fish lift with a small generating set 
associated with it, have been built at the falls. 
Several improvements of the River Lochay 
above the falls have also been carried out, to 
make a considerable stretch of river suitable 
for breeding salmon. 

At recent power stations built by the Board, 
the tendency has been to reduce the number 
of sets, generally to the extent of having only 
one main set. Although the two 22-5MW 
sets at Lochay would be more expensive 
than a single 45MW set, they give a greater 
measure of operating flexibility in a station 
with a relatively high load factor. The 
Lochay sets are still quite large by the Board’s 
standards. A single 45MW set would have 
been larger than any set the Board has 
installed and for the Lochay head would have 
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been a very large machine physically. The 
40MW set at Clachan and the 30MW set 
at Finlarig operate at substantially higher 
heads and would be relatively smaller, but, 
even so, they presented quite considerable 
transport problems on the Scottish roads. 
The Lochay station includes a single- 
storey annexe housing switchgear, auxiliary 
equipment, and the main control centre for 
the Breadalbane scheme. The 9ft diameter 
penstock bringing water from Stronuich 
bifurcates close to the station, where the 
two main inlet valves are situated, and there 
is a further, subsidiary, branch for the com- 
pensation water set. Both of the main 
turbines have pressure relief valves. Principal 
data for this plant are given in the table : 


Generating Plant at Lochay Power Station 

















| 
Main sets Compensa- | Fish pass 
tion sets sets 
Number installed ... 2 i 1 
Rating of generator...) 22-5MW at 2-0MW at STkW 
0-85 p.f. 0-89 p.f. 
Type of ...| Synchronous | Induction Induction 
Generator cooling Closed Open 
system circuit ventilated ventilated 
Voltage of generation 11kV 3-3kV 415 
OND ey ites ee Vertical Horizontal Vertical 
Francis Pelton Francis 
Rating,h.p. ... ... “ 3,060 71 
(maximum) | (maximum) 
Atheadof ... ... 564ft 588ft 52ft 
Speed, r.p.m. ... ... 500 428 1,020 
Runner material .| Aluminium Cast steel Bronze 
; bronze (buckets) 
Main valve... ... Straight flow Sluice Sluice 
agp SS” oe 
operated opera! operated) 
Pressure relief valves | One per set — -- 
(hydraulically 
operated) 
Thrust bearing... ...|Pivoted pad (in generator } Sleeve ring 
Guide bearing ... ... Sleeve (self-lubricated) if lubricated 








The main generators are closed-circuit- 
cooled with facilities for bleeding off warm 
air to the station. The governing arrange- 
ments follow the contractor’s normal prac- 
tice, but voltage control at the main sets is 
by high-speed magnetic amplifier regulators 
supplied from separate 400 c/s m.g. sets fed 
from the unit board. This system gives a 
high response and dispenses with the need 
for pilot exciters on the generators. 

The main sets are arranged for semi-auto- 
matic starting. By operating a starting push 
button on the turbine panel in the station or 
corresponding control in the control room, 
the sets are run up to synchronous speed and 
normal voltage. A “ ready to synchronise ” 
signal is then received in the control room 
and the operator synchronises, closes the 
circuit breaker, and loads the set in the 
normal manner. The control channels for 
Lochay and the Lyon stations are discussed 
further on. The compensation set and the 
fish pass set are both run up by hand control, 
and loading adjustments are made locally by 
hand as required. 

The principal contracting firms concerned 
with the plant at Lochay power station are 
as follows : main generating sets and gener- 
ator for the compensation water set, the 
English Electric Company, Ltd. ; turbine of 
compensation water set, Boving and Co., 
Ltd. ; fish pass set, Gilbert Gilkes and 
Gordon, Ltd. (generator, Bruce Peebles and 
Co., Ltd.) ; turbine house crane, Wharton 
and Co., Ltd.; generator transformers, 
Bruce Peebles and Co., Ltd.; unit trans- 
formers, Bonar Long and Co., Ltd. ; 11kV 
switchgear and h.v. connections, South 
Wales Switchgear, Ltd. ; cabling, Scottish 
Cables, Ltd. ; lighting and heating, W. Allen 
Smith, Ltd. 


OTHER POWER STATIONS OF THE KILLIN 
SECTION 
The other major power station of the 


Killin scheme is the upper-stage station of 
Cashlie, which is due to be commend in 
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the summer of next year. It will have a single 
Francis-turbine-driven generating set, operat- 
ing at a load factor of 25 percent. The set will 
have a vertical shaft layout, and will have 
a synchronous generator with closed circuit 
cooling ; its rating is LLMW at 0-9 pvf. 
and it will operate at 500 r.p.m. The turbine 
runner will be of aluminium bronze, and 
flow will be controlled by a straight-flow 
inlet valve, and a pressure-relief valve. The 
set is being supplied by the English Elec- 
tric Company, Ltd. and, as at Lochay, 
voltage regulation is by high-speed magnetic 
amplifier. 

The starting arrangements are fully auto- 
matic such that the set is started automati- 
cally, synchronised and switched on to the 
line from the local contro] panel or the group 
control centre ; the station will normally be 
unattended. 

At the small power station immediately 
downstream of Lubreoch dam a 4MW set 
is installed, powered by a Kaplan turbine 
which operates over a head range of 93ft to 
30ft. There is no main valve or pressure 
relief valve on the penstock, the sole hydraulic 
controls being the guide vanes and turbine 
blades themselves, in the power station, and 
a roller gate at the dam ; however the gate 
can be closed in an emergency against the 
full flow. The set is ungoverned except for 
an overspeed tripping device to close the 
guide vanes. When starting, the set is speed- 
matched with the system frequency and 
switched on to the line in fully automatic 
sequence on initiation from the local control 
panel or the group control centre. Again, 
the station is normally unattended. The main 
contractor for the generating set is Bruce 
Peebles and Co., Ltd., with Boving and Co., 
Ltd., sub-contracting for the turbine. 

Another small Kaplan turbine set is 
installed at Stronuich dam to utilise the 
compensation water. The contractor for 
this vertical 210kW induction set is Gilbert 
Gilkes and Gordon, Ltd., with Bruce Peebles 
and Co., Ltd. as sub-contractor for the gener- 
ator. The head is low and varies between 
34ft and 27ft with the operating level of the 
reservoir. The generator is open ventilated, 
runs at 610 r.p.m. and generates at 415V. 
The set is started up and loaded locally by 
hand and is left to run unattended at constant 
load. There is no provision for remote 
control but there are automatic devices 
to shut down the turbine and trip the gener- 
ator circuit breaker in case of mechanical or 
electrical fault and a shut-down alarm is 
given at Lochay control room. A shut-down 
of the set automatically opens a by-pass valve 
which maintains the compensation flow in 
the Lochay. 


ELECTRICAL CONNECTIONS AND CONTROL 


The main 132kV and 33kV connections for 
the Breadalbane group are shown in the 
system diagram. Because of its key position 
between the Board’s eastern and western 
generating systems, and the probable future 
direct connection to the South of Scotland 
Electricity Board’s system, a high degree of 
switching flexibility was required at Killin 
substation and a double busbar layout was 
adopted. 

The main connections from Killin as far 
as Lochay power station consist of a double 
circuit 132kV, 0-175 square inch overhead 
line but one circuit, that which continues on 
to the Lyon valley, is actually operated at 
33kV. From Lochay this circuit is con- 
tinued on a wooden-pole line of “‘ H ” con- 
struction carrying two separate 0-15 square 
inch circuits which are operated in parallel. 

The Lochay sets are switched at 11kV and 
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stepped up through separate generator trans- 
formers rated at 25MVA, and connected 


through separate motor-operated isolators 
to the 132kV line to Killin substation. The 
Lochay compensation set is switched at 
generator voltage, stepped up to 33kV and 
connected to the 33kV line through a motor- 
operated isolator. ‘ 

Essential auxiliaries for Lochay and Cashlie 
power stations are supplied from a unit board 
by a unit transformer connected direct to 
the generator terminals. Non-essential auxil- 
iaries are fed from a common service board 
connected to an auxiliary transformer which 
is fed from the main 33kV system and can 
be inter-connected with the unit boards by 
change-over devices arranged to prevent the 
paralleling of the two supplies. 

As Lubreoch is a station of small rating all 
auxiliary supplies are given from a station 
board from an auxiliary transformer con- 
nected to the 33kV line. 

The main sets in all three stations of the 
Killin group are normally controlled from 
Lochay control room which also controls 
Finlarig power station and circuit breaker 
operation at Killin substation. Key indica- 
tions are also given from the St. Fillans group 
of stations. Lubreoch, Cashlie, Finlarig and 
Killin are included in the supervisory system, 
but the Lochay generators have light current 
direct wire controls. From Lochay to 
Lubreoch the supervisory system operates 
over a power line carrier channel equipment 
via the 33kV line, but from Lubreoch on to 
Cashlie where the line follows the river valley 
and is much less exposed, a suspended stain- 
less steel sheathed telephone-type pilot cable 
has been installed. Between Lochay control 
room and Killin the supervisory channels 
are included in a buried pilot cable with a 
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separate cable for the intertripping circuits 
between the generator oil circuit breakers and 
the line circuit breakers at Killin. A con- 
tinuation of the pilot cable from Killin to 
Finlarig caters for supervisory control and 
protection at Finlarig. Indications from 
Lochay control room which are transmitted 
over the 132kV power line carrier equipment 
to the Board’s central control room at 
Pitlochry, also fall to Killin by this cable. 

The indications from the St. Fillans group 
come via a voice frequency telephone over a 
direct G.P.O. telephone pair. All the 
channels referred to above provide for tele- 
phone facilities between Lochay control room 
and the outlying stations. ‘ 

There is nothing of special interest in the 
arrangements for running up and synchron- 
ising the Lochay and Cashlie stations but the 
Lubreoch set, being an induction set and 
ungoverned, is equipped with special speed 
matching relays to enable close approxima- 
tion to the synchronous speed to be obtained 
before switching in. Machine watts and 
amperes, VARs and water level indications 
are transmitted from Lubreoch, Cashlie and 
St. Fillans power stations’ by impulse fre- 
quency-modulated telemeters for display in 
Lochay control room. Also displayed are 
water levels at Lubreoch, Giorra and 
Stronuich dams, circuit breaker positions, 
isolator positions (hand-set) machine 
and feeder loadings. The contractors for 
the control room equipment and supervisory 
equipment are Automatic Telephone and 
Electric Company with telemetering equip- 
ment by Standard Telephones and Cables, 
Ltd. The contractors for the 33kV power 
line carrier and telephone equipment are The 
General Electric Company, Ltd.,and Standard 
Telephones and Cables, Ltd., respectively. 


Institution of Naval Architects 
in France 


No. If1l—{ Continued from page 139, July 25) 


HE rheeting was continued in the morn- 
ing of Wednesday, July 2, with Monsieur 
Bourges in the chair and the first paper was : 


SOME ASPECTS OF NAVAL ARCHITECTURE 
IN THE EIGHTEENTH CENTURY 


By W. F. Stoot, M.Sc. 


SyYNOPsiIs 


A brief account is given first of the development of 
mathematics and mechanics during the seventeenth 
and eighteenth centuries. Theoretical naval archi- 
tecture of the eighteenth century is then discussed, in 
general terms, with particular reference to the prin- 
cipal investigators and the major works they produced. 
By way of illustration of the quality of work involved, 
three branches of the subject are considered in some 
detail, viz. stability, strength of ships, and model 
testing. An attempt is made to show how the basis 
of modern practice was laid during this period, and 
some assessment given of the relative importance of 
the contributions made by the various individuals 
and countries. 

DISCUSSION 

Monsieur Louis Kahn : If history illumin- 
ates the present, then Mr. Stoot has directed 
a clear light on some of the problems of naval 
architecture in revealing the origins of our 
present knowledge. I should like to make 
three comments on this subject. Naval 
architecture benefited greatly in the eight- 
eenth century from the co-operation of all 
scholars. Mr. Stoot has mentioned mathe- 
maticians and physicists, and also naturalists. 
I was surprised not t6 find in his bibliography 
the De Motu Animalium Borelli, published 
in 1680, which illustrates the interpenetration 
of the different disciplines. It is an example 


which we should follow, and we hope that 
the mathematicians of to-day will sometimes 
understand one another. 

The present can also illuminate the past. 
The date 1775 is important not only from the 
point of view of science but also because it 
marks the support of public finance for a 
collective experiment. Seventeen years later 
the Convention decreed, what we should 
call, the mobilisation of scientists. 

Finally, we must point out how long the 
scientists have worked towards the use of a 
simple geometrical form in the study of 
resistance. The same delay applies to 
advancement of aerodynamics and the precise 
definition of the experimental body. It has 
taken many years of experiment for us to 
recognise that the functional relations be- 
tween parametric groups have ali had 
scientific value. 

This patience has been rewarded, and we 
boning penn: Geadipe tata pepe te 

ming possible, to t of 
fundamental science. sa 
_ Mr. L. Woollard:. Mr. Stoot’s paper 
is appropriate, for he has mentioned the 
indebtedness of early British shipbuilders 
to their French contemporaries in regard to 
the design of ships. 

In the eighteenth century and earlier, and 
even a little later, British ships were often 
relatively inferior, since their builders were 
not well acquainted with the scientific 
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workmanship was generally superior ; but 
the ships they built were often inferior in 
and manceuvring er. Moreover, 

not infrequently floated at a draught far 
from that intended, and required ballasting 


or girdling. 
Concerning stability, the concept of the 
metacentre was introduced by Bouguer, who 
thereby gave naval architects a simple and 
invaluable criterion of initial stability. His 
work on large angle stability is interesting, 
but not entirely correct, and for practical pur- 
poses the method due to Atwood is now 
used, directly or indirectly. Atwood’s two 
in 1798 and 1800 are fairly long and 
abound in illustrations on the stability of 
geometrical shapes. Their rather pedestrian 
treatment of stability may have been one of 


it was eventually put into practical shape by 
F. K. Barnes. This neglect was undoubtedly 
one of the factors that contributed to the 
defects in early British ship design, for in the 
days of sail power stability, including that 
at large angles, was of primary importance. 

Monsieur P. Barrillon: Mr. Stoot men- 
tions the fact that in the eighteenth century 
foreign works were currently translated into 
French, and it is interesting to note 
certain English works were judged so 
rtant that the foreign scholars took the 
trouble to translate them ; for example, the 
book by Robbins on artillery was translated 
into German by Euler in 1744. 

Mr. Stoot mentions that Leonhard Euler 


vaisseau. These dates confirm Mr. Stoot’s 
opinion that Euler wrote his work in ignor- 
ance of Bouguer’s work. 

Mr. J. M. Murray : “Mr. Stoot has shown 
clearly how much the science of naval archi- 
tecture owes to France and especially to 
Bouguer, whose Traité du Navire was pre- 
pared in what would seem to be very difficult 
conditions. The small contribution which 
was made by Britain to the science of naval 
architecture, or indeed to other sciences 
during the eighteenth century, is surprising. 
In that century, especially in the second half 
of it, the population of England was doubled, 
trade flourished and the size of the mercantile 
marine increased tenfold. It was a century 
of material prosperity and of intellectual 
stagnation. It is a matter of history that 
under the Stuart Kings the design and con- 
struction of ships advanced in England and 
was encouraged by the Government, whereas 
under the Hanoverian Kings in the eighteenth 
century this policy was not followed and the 
reason can be ascribed probably to the large 
demand for ships and little intellectual 
curiosity. It is notable that the warships 
built at the end of the eighteenth century 
differed little from those built at the beginning 
of it. The same conditions applied to 
merchant ships and, indeed, in the ships of 
the East India Company there was a decline 
in size which perhaps may be attributed to 
the fact that legislation required a chaplain 
to be carried when the size of the ship 
exceeded 499 tons a early example of 
the “ para graph ” ip. 

I can hardly believe Mr. Stoot thinks that 
Mungo Murray, in his treatise on shipbuild- 
ing, made a very valuable contribution to 
naval architecture ; but in defence of Mr. 
Murray I think it should be known that he 
appeared to understand the use of logarithms, 
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which was perhaps unusual among ship- 
builders at the time. 

Monsieur P. Gille : As Mr. Stoot has said, 
Bouguer’s contribution has been to establish 
the metacentric theory ; Archimedes, in his 
theory of floating bodies, was near this con- 
ception without arriving at the explanation. 

P, Hoste gave an account of the fact that 
the centre of gravity of ships is above the 
hull centre, but to explain why the ship did 
not capsize he used a singular explanation. 
He supposed the weight of the ship to be 
applied through the centre of gravity, and 
the opposing vertical forces to act through 
two points at the centres of the semi-hulls ; 
equilibrium was then possible by analogy 
with the forces acting on the beam of a 
balance. 

As well as the studies of Jorge Juan on 
longitudinal bending of ships, we must 
consider Chapman’s conceptions, concerning 
the rigidity of wooden frameworks, and his 
proposal of a ship with cross bracing, as used 
in a bridge. 

Regarding model experiments at this time, 
the direct and frictional resistances had not 
really been separated, and there was some 
confusion due to insufficient analysis of the 
results. Romme found that hull forms seemed 
to have little influence on resistance, for at the 
relative speeds at which he worked 
the frictional resistance was predominant. 

Fulton came near to a solution, making 
trials on pieces of wood of different lengths 
with the same angle of attack, which allowed 
him to measure the differences due to friction. 

Scott Russell seems to have been the first 
to use a resistance formula with two terms 
for direct and frictional resistance, but some 
authors at this time found his formula too 
complicated ! We must acknowledge the merit 
of Froude’s work in having made methodical 
trials on direct resistance, as well as having 
produced laws of friction. 

The second paper presented on Wednesday 
morning was : 


VIBRATION IN SHIPS 
By J. DIEUDONNE 
Translation by W. C. S. Wigley, M.A. 


SyNopsts 

This paper deals with the question of vibration of 
ships, and, in particular, of hulls. Information is given 
on the results found in the course of numerous 
measurements of natural frequencies of hulls. A 
method is also described for determining these 
frequencies at an early stage of design, as well as a 
means of estimating the ill-effect of vibration and the 


way to prevent it. 

For the vibration of lines of shafting the paper 
gives descriptions of observations made on board 
some recent very large tankers. 

In conclusion, the paper emphasises the value of an 
increase in our experimental knowledge of the import- 
ance of the exciting force produced by a central 
propeller in very large vessels. 


DISCUSSION 


Mr. J. M. Murray : The engineer and the 
naval architect, who must work in conjunc- 
tion on this matter of vibration, have two 
alternatives—to arrange the revolutions of 
the propelling machinery so that they do not 
coincide with the natural frequencies of the 
hull, or to eliminate the exciting forces. As 
Monsieur Dieudonné has pointed out, the 
first alternative is effective only in respect 
of two node vibration, where the effective 
damping is small; the second alternative is 
obviously the more desirable. 

The most usual exciting force.is the pro- 
peller, and I agree that the clearances at the 
stern aperture should be adequate. There are 
several formule defining suitable clearances, 
but these are largely empirical and it is 
evident that there is an important field of 
investigation here. The usual parameter 
chosen is the diameter of the propeller, and 
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this is not sufficient to define clearances. It 
should not be concluded, however, that pro- 
peller-induced vibration is inevitable when 
large horsepowers are transmitted on a 
single screw. There are instances of very 
large horsepowers being so developed without 
inducing vibration. It is probable that the 
“* Clearwater ’’ or “ Mariner” type of stern 
is very suitable in this respect, but experience 
has shown that it is not essential. 

The author’s remarks on the position of 
the machinery are important, and I can 
confirm his view that it may be more difficult 
to avoid engine induced vibration in a ship 
whose machinery is aft than in one whose 
machinery is amidships. One example may 
make this clear. A-certain design of steam 
reciprocating machinery with balanced forces, 
but with an unbalanced couple, proved quite 
successful when placed amidships, but when 
placed at the after end of the ship it gave rise 
to extremely violent vibration. 

The formula given in an _ appendix 
obviously must attract attention. The index 
defining the frequency seems to demonstrate 
that the formula is empirical. The author 
naturally does not claim that the formula 
gives anything more than an approximate 
prediction and its application to a tanker 
shows that this is the case. In a tanker, 
which may be taken as the most simple form 
of ship for the purpose, the natural frequency 
of the primary vibration can vary by as much 


as 7 per cent, depending on the scheme of 


loading adopted, and the use of a simple 
formula to predict frequencies must be viewed 
in this light. In one example which I worked 
out it was found that the formula used did, 
in fact, give results which agreed very closely 
with those obtained in one condition of 
loading, but in another condition of loading, 
at the same draught, the natural frequency 
occurred at four revolutions lower. However, 
Monsieur Dieudonné has shown that in 
tankers the primary vibration is not 
important. It is the higher modes which, in 
general, cause trouble. 

Monsieur A. Lafont : The naval architect 
often approaches the first trial of his 
ship with apprehension, in case vibra- 
tion is present. If it is, the work of the 
research institutions will often be able to 
give him the diagnosis, but, unfortunately, 
not always the remedy. 

In a recent series of tankers of 43,000 tons 
deadweight (55,000 tons loaded), with a 
single line of shafting, the reports made on 
the vibrations of the hull have been most 
satisfactory. I think that four elements have 
contributed : the large clearance, as the 
specialists recommend to-day, between the 
screw and stern frame aperture, progressive 
screw design, particularly strong structure 
aft, and care in the construction of the trans- 
verse structure. 

Monsieur Dieudonné cites as the origin 
of the vibrations, when the machinery is a 
diesel engine, or a reciprocating engine, forces 
and free moments of the first or second order. 
We have encountered hull vibrations excited 
by forces of the fifth order. It was a question 
of transverse hull vibrations of frequency 
equal to five times the speed of rotation of 
the shaft when the ship had a four-bladed 
propeller. They were set up by an eight- 
cylinder engine oscillating about a vertical 
axis passing almost through the middle of the 
engine. 

The horizontal reactions on the slides of 
each cylinder were the cause of this fifth- 
order oscillation, and the mode the geo- 
metrical sum of the corresponding impulses, 
and the resonant frequency was about 5N. 

This was remedied satisfactorily by modify- 
ing the resonant frequency of the motor 
assembly. 
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I would like to add some results and 
observations on the vibrations of lines of 
shafting. 

Torsional Vibrations: Diesel Engines.— 
The determination of the frequency of vibra- 
tion at the first and second nodes is very 
precise when the motor is of a known type. 
The damping coefficients may be determined 
with sufficient accuracy. that the mean error 
is not greater than 10 per cent. 

Turbines with Double Reduction Gearing.— 
A number of ships with this machinery have 
critical speeds of first and second order 
corresponding to the number of blades, and 
at between 30 and 35 r.p.m. do not have a 
notable amplitude of vibration, because of 
the weak excitation of the screw. 

Further, in determining the elements of 
gearing it is necessary to ensure the critical 
speed of the third degree, the order cor- 
responding to the number of blades, is 
20 per cent above the maximum speed in 
service. 

We have never registered torsional vibra- 
tions of this order, but have frequently expe- 
rienced this mode of vibration when it is 
excited by the second harmonic of the couple 
absorbed by each blade of a screw of five 
blades ; these vibrations occur in general 
from 60 to 65 r.p.m. and the amplitudes 
are very weak. 

Transverse Vibration of Propeller Shafting. 
—Monsieur Dieudonné has given a very 
satisfactory explanation of these phenomena. 
The determination of the resonant frequencies 
is very delicate, and the most valuable pub- 
lished work is that by Monsieur Panago- 
poulos (S.N.A.M.E. No. 5-1950). 

Here, again, the best preventive remedy 
consists of diminishing the effects of the 
exciting forces. For example, a_ great 
improvement has been made by modification 
of the design of the screw. 

Mr. R. N. Newton: The author gives 
a clear exposition of the problems associated 
with ship vibration, and his early distinction 
between hull vibration in the lower “and 
upper modes is particularly important. 
This distinction is perhaps not too well 
known among designers and builders. 
The effective suppression of vibration in the 
normal steaming condition of a new design 
demands that resonance should be avoided 
in the lower modes and the exciting forces 
kept to a minimum in the higher frequency 
range. As the author points out, this is 
because the damping is so slight in the lower 
modes that even the smallest force can induce 
considerable amplitudes. In the upper 
frequency range the response of the ship is 
not so clearly characterised by sharp resonant 
peaks, so that whilst resonance is no longer a 
significant factor, the magnitude of the 
exciting forces becomes important and is 
limited by whatever requirements may be 
laid down as regards amplitude and 
frequency. 

I should like to offer one or two suggestions 
on the possible forms which further investiga- 
tion should take. The paper presented by 
J. W. Ramsay to the I.N.A. in 1956 provides 
practical guidance on the comparative effects 
of increasing tip clearance and the number of 
blades. In later investigations at Haslar we 
have found it convenient to regard the 
exciting forces as being composed of two 
periodic components—one acting on the 
hull surface near the propeller and arising 
from the pressure field set up by the latter, 
and the other acting on the hull through the 
shaft bracket and arising by virtue of the 
inclination of flow at the stern. The former 
can be termed “ surface forces” and the 
latter “wake forces.” Whether, these 
two forms of excitation are interdepend- 
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ent is debatable, but at least the dis- 
tinction is important when considering how 
the forces are generated and how they are 
transmitted into the hull. 

There is considerable scope for tank experi- 
ments to determine the relative magnitudes 
of these forces on the model scale. These 
experiments can be aimed first at providing 
an estimate of the pressure forces on flat and 
curved boundaries in the vicinity of the 
propeller and an examination of how these 
forces are affected by the geometry and 
power developed by the propeller and by its 
clearance from the boundary. Some work 
has already begun along these lines and, 
although the usual difficulties have been met 
as regards the accurate measurement of the 
very small forces on the model scale, there 
should be no insurmountable obstacle to 
these difficulties being resolved and resulting 
in a reliable scaling up to the full scale. 

Secondly, the determination of the wake 
forces is, of course, more important in single- 
screw ships and there is considerable doubt 
as to whether local wake conditions are 
faithfully reproduced on the model scale. 
Several authorities have shown that there is 
a considerable scale effect on the value of the 
wake and the urgent requirement here is for 
some full scale results to improve correlation. 
Nevertheless, model experiments can cer- 
tainly indicate the differences to be expected 
on the full scale by such changes as modifi- 
cation to the stern configuration and pro- 
peller design. The ultimate requirement is 
the measurement of wake forces on the full 
scale, and this presents a formidable task. 
One alternative would be to measure the total 
propeller forces by using the ship’s hull as a 
gauge which can be “ calibrated ” by vibra- 
tion exciter trials, and the wake forces esti- 
mated, by vector difference methods, based 
upon a reasonable assessment of the propeller 
** surface forces.” Another alternative would 
be to strain gauge the roots of the propeller 
and so determine the cyclic changes in load- 
ing. With this information it should then 
be possible to estimate the wake forces by 
summating, vectorially, the forces on the 
shaft bearings due to each blade. 

By such means it should be possible to 
establish data by the use of which any real 
risk of propeller induced hull vibration 
reaching unacceptable limits in a new design 
can be obviated. 

Professor G. Aertssen : I should like to 
add some remarks on the measurements 
made on Belgian ships. 

There is still a vibration problem for high- 
speed ships of 450ft in length but the normal 
cargo vessel of 10,000 tons having this length 
does not present any difficulties with its diesel 
engine of 110 r.p.m. 

The large tanker will generally be propelled 
by steam machinery and a single screw. The 
frequency of impulses produced on the stern 
of the ship by a four-bladed propeller at 
about 400/480 per minute are not at the 
resonant frequency, except during a passage 
of the Suez Canal, at 69 revolutions, when 
the transverse vibrations of the ship appeared 
to coincide with the impulses. These vibra- 
tions were not particularly troublesome, and 
only reached 0-6 g. In all other conditions 
the amplitude, speed and acceleration in- 
creased with the revolutions. The vibrations 
were strongest at the stern, very much reduced 
in the middle and increased slowly towards 
the bow, where they were a little stronger than 
in the middle. The degree of increase of 
acceleration with revolutions varied from 
one ship to another. For the same number of 
revolutions at about normal power, the 


acclerations to be about 30 per cent 
stronger Nadel Genie ballast. At the slow 
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the Suez Canal the vibrations 
registered were, on the contrary, weak. 
_ I would not dare to be so specific concern- 
ing the effect on the framework of the ship, 
or on the mechanical and electrical equip- 
ment. It is known that in certain circum- 
stances the Americans recommend a limit of 
amplitude of 0- 25mm for rigid constructions, 
and 0-50mm for light constructions, but | 
think that these figures are criteria of nuisance, 
seeing that for 104 revolutions, for example, 
and a screw of four blades the acceleration 
will be respectively 0-05 g and 0-1 g. If one 
thinks of the phenomenon of fatigue, it 
appears better to choose acceleration as a 
criterion. But is it prudent to tolerate 0-5g ? 
I have measured vibrations of this order, and 
they do not appear to have caused damage. 
I bee neve — ome those concerned with 
mechanical and electrical equipment could 
allow slightly less than pretite ssr 0-3g. 

The author mentions the relation of: the 
number of screw blades to the vibration of 
the shafting. It has been known that to 
replace a four-bladed screw with one of five 
blades has improved the vibrations ; how- 
ever, we cannot assume that a six-blade 
screw will also make an i verment, since 
peat bere mean hogs two are simul- 

usly in ane of symmetry wi 
maximum wake. r ” 

Instead of adding to the number of blades, 
we should consider the design of the stern of 
the ship. There is a tendency, for the very 
large petro! tankers of 45,000 tons, to 
a block coefficient of 0-80. It will be di 
cult to prevent a force from the screw, and 
the author’s proposition to proceed with 
trials based on the method of Lewis and 
Tachmindji is attractive. This method, how- 
ever, announced in 1954, does not yet seem 
to have borne fruit. Would it not be useful 
at this stage to attempt a correlation between 
model and an actual ship on the irregularities 
of the couple and power of the screw? One 
could take three types of ship of increasing 
size, and in each type choose an existing ship 
with an acceptable standard of hull vibra- 
tions. The factor of correlation found would 
serve for the trials of new models. 

Monsieur G. Bourceau: I will confine 
myself to two recent examples studied by the 
Bureau Veritas on the of two oil 
tankers, the first on. longitudinal and the 
second on transverse vibrations. 

The first is of a diesel engine installation in 
which the ratio of crank throw/journal 
diameter was high, and there was a tendency 
to longitudinal deformation in the crank- 
shaft. The amplitude of vibrations at the 
free end of the crankshaft was found to be 
several millimetres. This directs the atten- 
tion of the constructor to two new problems : 
at the beginning of the operation he must 
calculate the natural frequency of the longi- 
tudinal vibrations, and estimate the value of 
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The author has pointed | out that in cal- 


culating natural frequencies, little infor- 
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thrust bearing . This how- 
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igh-Ritz ; 
oximation but has shown the possibility 
ru excitation of shafting by the screw, 
ially when this has five blades. 
is last question ~~ to be = 
important, I hope in continuing this 
work the Bureau Veritas will efable the 
shipbuilders to design to eliminate these 
anomalies. It is necessary to be able to 
determine a mean value for the modulus of 
elasticity of lignum vitae and certain rules 
concerning the journal lengths as a function 
of diameter of the shafts should be recon- 
sidered, while a shortening of the tail shaft 
carrying a large diameter propeller would be 


Monsieur G. Sauvalle : I should like to 
mention some points resulting from measure- 
ments made by the Institut de Recherches. 

We have found the first vertical and trans- 


we have also noticed that often the first 
frequency, and sometimes the second, appears 
spontaneously when the ship is subjected to 
a strong forced vibration at a higher mode. 
frequencies were different from those 
of all the exciting forces, in particular the 
number of revolutions. Besides, particularly 
, we: have often found these fre- 
in the absence of all notable vibra- 


y appear to be reinforced vibrations, 
not trains of damped waves, and were 
iced for several minutes. The influence of 
could be invoked in the first case ; 
the second case is probably one of hydro- 
dynamic excitation. These frequencies agreed 
equally well with those determined by the 
two previous me . a: 

For estimations of frequency, the indi- 


i 
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ing the transverse vibrations with the torsional 
vibrations of the hull. We have isolated this 
last mode, but it is possible that supple- 
mentary deviations are introduced between 
measured and actual transverse frequency. 
The concluding ical session of the 
meeting opened on the morning of Friday, 
July 4, with Viscount Runciman in the 
chair, and the reading of : 
CONSIDERATIONS ON TANKERS 
By Monsteur JEAN PERRACHON 
Translation by W. C. S. Wiciey, M.A. 
SYNOPSIS 
i ice of method of sion 
Pera nage wi lp honeyed ; Sansone 
the author examines the conditions under which the 
latter can compete with the turbine for large tankers : 
i Pa ae cantenge of&e 
as fuel. The advantages ¢ ges 
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presented the results of important experi- 
ments on the correct steering of large twin- 
screw tankers in canals. He has discussed 
the results of three measures that were taken 
to improve the efficiency of steering—the 

ial elimination of the deadwood forward 
of the rudder, the increase of the surface of 
the rudder and the increase of the speed of 
angular movement of the rudder. 

Those improvements are equally valid in 
respect of the manceuvring qualities of the 
ship in open water, and I would like to recall 
the identical results which I obtained in 
1936-37, with the help of the Paris tank. 
The problem was‘to improve the mancuvr- 
ability of a projected aircraft carrier to enable 
the ship to avoid damage by aerial bombard- 
ment ; the ship had to be able to mancuvre 
as late as possible and to have sufficient move- 
ment transversely to her initial course at the 
moment when the bomber was releasing 
the bombs. This result was obtained mainly 
by the almost total elimination of the dead- 
wood forward of the rudder by moving 
the sternpost as far forward as possible. 
Response to helm occurred several seconds 
earlier and the drift was much improved. 

The question is to know how far we can 
reconcile manceuvrability with the ability 
of the ship to hold course. Contrary to the 
opinion often expressed, however, these two 
characteristics are not antagonistic. Further- 
more, the surface of the after part of the 
rudder plus the profile of the rudder forward 
of the pintles, provides an effective substitute 
for the deadwood, because the working surface 
is further from the centre of gravity and 
gives an effective means of holding course, 
especially if the ship is equipped with a good 
gyro compass. , 

Monsieur A. Lafont: The increase in 
size of tankers poses problems in steering 
in restricted waters, and this matter becomes 
more important because the channels have 
not been widened, so that it will be necessary 
to have more effective rudders as the ships 
become larger. 

Let us say that for a tanker of 75,000 tons 
deadweight, having a rudder area coefficient 
of 0-015 and with a single screw, the rudder 
would have a surface of 50 square metres and 
a weight of something like 50 tons. For the 
same ship with twin screws, if a single rudder 
is adopted and the rudder area coefficient 
much the same as in the “ Berenice,”’ i.e. 
0-027, we should need a rudder of 87 square 
metres and weighing a minimum of 80 tons. 

For a tanker of 120,000 to 125,000 tons, 
having at least twin screws, we should need 
a rudder of 110 square metres and weighing 
close on 120 tons. 

Even if the shipyard has the means to 
manipulate such weights, I have doubts about 
the problem of effecting repairs. I think the 
only reasonable solution would be to have 
two rudders, but in my opinion this would be 
far from satisfactory from the construction 
point of view and would be detrimental! to 
obtaining the full propulsive efficiency. 

For tankers of high power a solution, 
especially from the points of view of 
manceuvrability and the adaptation of the 
diesel engine, is to have triple screws. 

In a tanker of 75,000 tons, having a width of 
35m, there will be no difficulty in installing 
three diesel engines in the space provided 
for a single shaft arrangement of steam pro- 
pulsion machinery developing 24,000 h.p. 
The proportions of the total power provided 
by the motors would be 46 per cent for the 
motor on the centre shaft and 27 per cent for 
the motor on each wing shaft. The total of 
24,000 h.p. could easily be obtained with 
1250 h.p. per cylinder by installing one nine- 
cylinder and two five-cylinder units. For a 
100,000-ton ship the i 
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45,000 h.p. could be developed by one engine 
of twelve cylinders and two of seven cylinders, 
all directly coupled. 

The adoption of three lines of shafting 

would allow us to go back to the centre line 
rudder of the same size as that for the single 
shaft ship. It is | cane that the wing 
propellers could be fitted with variable pitch 
blades operated from the bridge, and so give 
the Captain complete control. With this 
arrangement maintenance at sea would be 
facilitated since the centre line engine could 
maintain about 70 per cent of the maximum 
speed. 
Monsieur René Gasquet : Monsieur Per- 
rachon’s arguments are perfectly correct and 
convincing ; however, starting from the same 
reasoning, it is possible in practice to arrive 
at different conclusions. 

As to the type of propulsion, the use of 
diesels burning heavy fuel seems to be the 
best suited to tankers, at least in Western 
Europe. For the large tankers he favours the 
use of two motors and two lines of shafting, 
for reasons of the general safety of the ship. 
This security problem, however, does not 
appear to be specific to ships propelled by 
diesel engines. It would be interesting to 
know if breakdowns which cannot be 
repaired at sea are more frequent in ships 
driven by one big diesel than in those having 
a steam turbine and reduction gear. 

My company has adopted single shaft drive 
one propeller, which system is cheaper than 
the use of multiple propellers, gives better 
performance and is simple to operate and 
maintain. During the last year we have 
commissioned twelve tankers, each propelled 
by one diesel engine, representing a total 
tonnage of 260,000, and six more tankers, 
totalling 250,000 tons and having the same 
type of propulsion, are under construction. 

Mr. H. Lackenby : This paper gives views 
on the development of tankers in the light of 
the author’s experience as a shipowner. 

He states that speed has not the importance 
which one would be tempted to give it a 
priori. Apparently the practice is to provide 
a rather higher speed in large tankers, and in 
general an owner must keep up with his 
competitors and think in terms of sixteen or 
seventeen knots. This is perhaps very 
largely the case, but I feel there is a little 
more in it than that. In my opinion the 
physical laws come into it to some extent. 
I think the main factors affecting it are the 
fullness (the block coefficient) and the 
absolute size of the ship. The practice 
appears to be to make such ships as full as is 
practicable (block coefficients round about 
0-80) and to drive them up to a speed such 
that the bow wave-making resistance is 
beginning to make itself felt ; in other words, 
approximately up to the “* Alexander speed ” 
defined by 


V=2V L(1 -08—G). 


Estimates show that if ships are driven at 
much above this speed the cost per ton-mile 
of deadweight carried begins to rise sharply. 
This means, of course, that for a given block 
coefficient (now generaily about 0-80 for 
tankers) the absolute speed in knots increases 
with absolute size, so that the’ large tanker 
has a speed bonus, as it were, thanks to 
Froude’s law of comparison. For example, 
if sixteen knots is the service speed for a 
65,000 tonner, you would expect about 174 
knots for about a 100,000 tonner at the cor- 
responding speed. On this basis the corre- 
sponding speed for an 18,000 tonner would 
be round about thirteen knots. There would 
also be a slight bonus on resistance for the 
large ship, due to prpoece in the frictional 
component per ton of displacement. 

Calculations also show that, for a given 
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deadweight, increasing the speed in accord- 
ance with the Alexander formula by making 
the ship finer and longer also increases the 
cost per ton-mile of cargo carried. From the 
economic point of view, therefore, it appears 
to be best to make the ship as full as is prac- 
ticable and to drive her until the wave making 
just begins to make itself felt. 

I was interested in the author’s remarks on 
two versus single screws for the large tankers. 
In the first place he refers to the limiting 
maximum power of a diesel engine that can 
be used in direct drive on a single shaft. 
This might be overcome, of course, by gear- 
ing two motors to the single shaft. 

Secondly he mentions the higher propulsive 
efficiency for a single screw, which he put at 
least at 4 per cent. This is due to the higher 
hull efficiency and the absence of bossing in 
the single screw ship. I think the figure of 
4 per cent is a little on the conservative side ; 
a difference as high as 8 per cent might well 
be expected at times. In this connection he 
underlines an important point which is not 
often referred to, that in the ballast condition 
the single screw is likely to lose more in 
efficiency than is the twin screw arrangement. 

There is also reference to the vulnerability 
in breakdown of the single screw ship, having 
all its eggs in one basket, as it were. This 
must be very serious indeed when it happens ; 
nevertheless, large single screw tankers con- 
tinue to be built. I can only assume that it 
occurs very rarely. 

Then the author discusses the poor steering 
qualities of twin screw tankers in the Suez 
Canal and reviews the means taken to over- 
come this problem. The single screw ship 
has the advantage of having steerage even at 
zero speed of advance, due to the impinge- 
ment of the screw race on the rudder. A 
similar advantage could be obtained, of 
course, for twin screws by fitting twin rudders 
on skegs, one behind each screw. Doubtless, 
however, this would be more costly. A dis- 
advantage with single screws which is not 
mentioned in the paper is the great difficulty 
in steering when going astern ; but perhaps 
this is not important in tanker operation. 

I would refer to the greater incidence of 
cavitation in the single screw ship due to the 
more irregular wake distribution. I under- 
stand that on this account cavitation and 
cavitation erosion is likely to be very serious 
at powers not much in excess of 20,000h.p. on 
a full, single screw, form. Indeed, I believe 
this is a factor which might be decisive in 
limiting the maximum power that can be put 
into a single screw ship. With wing screws, 
where the distribution of wake is much more 
uniform, I understand much higher powers 
could be used per shaft without serious 
trouble on this account. 

Finally, I have mentioned that tankers 
nowadays are very full and I have often 
wondered how these bluff ships behave in a 
seaway. Could Monsieur Perrachon make 
some comments on their behaviour at sea, 
because some experiment tank authority 
many years ago said that seagoing ships 
should not have block coefficients in excess 
of 0-75 ? 

Ingénieur Général Roger Brard: The 
observed discrepancy between tankers with 
twin shafts and those with a single shaft 
according to whether they are loaded or light, 
seems to be due partially to the fact that, 
when light, the trim of the twin shaft tanker 
is considerably less than that of the single 
shaft tanker. In order to prevent the propeller 
of the single shaft ship coming out of the 
water when the ship is in ballast we must 
accept a greater difference between the 
draught forward and the draught aft than that 
which is satisfactory for the twin shaft ship. 
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The experiments in the tank at Paris show 
that the resistance of the twin screw tanker 
when light is 10 per cent less than that of the 
single screw ship, although when loaded the 
resistance would be the same for both. 
Hence the twin screw tankers, when light, 
can be as good as, if not better than, the 
single screw tankers. 

With regard to manceuvrability, there are 
two reasons for the bad reputation of twin 
shaft tankers using the Suez Canal. First, 
the rudder, when more or less at zero, is 
free of the propeller race. The force acting 
on the rudder is therefore considerably 
smaller. This inconvenience has more 
influence on the manceuvrability in the canal 
than at sea because the propeller race is 
more important in shallow than in deep 
water. Secondly, when the twin screw ship 
sails through the canal the two propellers 
are not working in, the same condition. 
Theoretically, the ship’s course is in the centre 
of the canal. Any deviation brings one of the 
propellers closer to a bank, so that the 
propulsive power of the propellers is not 
equal, which increases the tendency to 
approach the bank. As Monsieur Perrachon 
has said, the experiments in the Paris tank 
have shown that the twin screw tankers can 
manceuvre as well as the single screw ones 
if they have larger rudder surface with a 
higher speed of angular movement and if 
they are well clear of the hull. 

Monsieur G. Bourceau: It seems that 
the wear of piston linings may be reduced 
by modification of the cooling system and 
by the proper choice of steel to withstand the 
service conditions prevailing at the piston 
head. The modification of the layout of 
injectors -seems also to have interesting 
results. It is possible that, in view of the 
improvements already introduced, the life 
of piston linings will be acceptable in the 
future. Nevertheless, the phenomenon may 
well remain troublesome to the shipowner 
for some time to come. The Bureau Veritas 
continues to study this problem. 

With regard to the parallel coupling of 
generators, particularly with alternating 
current, Monsieur Perrachon mentions that 
almost all electrical specialists try to avoid 
this method of coupling. I feel that this 
method does not appear to be dangerous if 
precautions are taken in design, installation 
and fitting, and the installation well protected 
against short circuits. Account must be 
taken of service demands and protection 
provided against overloading the generators. 


Study must be given to distribution to ensure _ 


the immediate cutting out of any of the 
motors which are not essential. 

Concerning the supply of power to the 
ship’s network, several shipyards have studied 
the possibility of driving the cargo pumps 
electrically where the pump room is aft. 
For tankers of more than 60,000 tons the 
power required is 700 h.p. to 1500 h.p. for 
auxiliaries. There is need to provide against 
overloading the motors ; therefore an aver- 
age voltage of 5000 to 6000 has been 
proposed. 

Some of the authors of these projects have 
thought of combining electricity generation 
on board ship with the propulsion. For 
example, one project was to employ two 
diesel alternators of 6000 h.p., running at 
220 r.p.m. The characteristics of each 
alternator would be 4700kVA, 6000V and 
60 Htz. In port, the two alternators could 
be used for unloading cargo while at sea 
they could supplement the power of the main 
diesel engines. In addition, the electric 
transmission circuit would feed the auxiliary 
electric services of the ship through a trans- 
former, 6000/440V, at about | VA. 


Monsieur Raymond Waeselynck : With 
regard to the choice of propulsion system on 
a tanker the use of diesel ion does not 
overcome the need for boilers which must 
always be ready to function. A diesel instal- 
lation of 18,000-20,000 h.p., even of the 
double supercharged type, weighs and costs 
about 50 per cent more than the equivalent 
turbine. The steam turbine on the other 
hand consumes about 50 per cent more fuel. 

My impression is that the diesel, burning 
heavy fuel, operates more economically, 
despite the disadvantage of the greater initial 
outlay. 

[have a high regard for the thermodynamic 
efficiency of the diesel. But I wonder what 
would happen if, for example, the builders 
applied to the steam cycle the benefit of the 
high temperatures adopted in the recent gas 
turbines. 

Whether a ship is loaded or in ballast the 
resistance of appendages is greater with two 
shafts ; so that even at a speed of 16-5 knots 
the adoption of two shafts entails an increase 
of power of the order of 6-7 per cent when 
loaded and 4 per cent when in ballast in the 
case of a tanker of 65,000 tons, with 20,000h.p. 

The application of the twin screw arrange- 
ment is suitable for ships such as the present 
super-tankers. The additional resistance of 
the appendages increases with the fining of 
the hull and reaches 6-7 per cent instead of 
4 per cent for a block coefficient of 0-72. 

I suppose that the increase of the surface of 
the rudder and of the angular speed of ‘its 
movement to improve the steering of a ship 
with two shafts results in a substantial 
increase in the power of the steering equip- 
ment and additional local strengthening. 

Monsieur Perrachon has not envisaged the 
use of high-speed diesels, which do not burn 
boiler fuel but are light and compact. 

Monsieur Jean Neufville: The paper 
emphasises that, if the steam turbine remains 
the most suitable machine for high power, the 
two-cycle supercharged diesel motor remains 
the best balanced machine ; and if its cost of 
operation is appreciable, it gives as much 
reliability as the steam engine. 

Monsieur Perrachon recalls that the use of 
boiler oil in diesels was first introduced in 
France in the four-cycle type. With the 
increased power of units and the now general 
use of two-cycle engines it is established that, 
under equal conditions, the wear and tear 
of the cylinders of the two-cycle engine is 
less than that of the four-cycle. An average 
life of 22,000 hours has been obtained from 
the engines of two ships, put into service in 
1950 and 1952 respectively. These figures 
are superior to those given in the pa 
the reason, which relates to thin 
liners, is simply that very high cooling 
sanes ae (65 oe, paths Cen 
a or a period. graph showi 
eer weer in. the feat of Gate ales aidan © 
very pronounced point of inflection corre- 
sponding to the point at which very high 
operating temperatures were adopted. 

On another motor, put into service in 1952, 
a chrome thickness of 1- 
in place of the 4/10mm used on 
motors. Much more rapid wear occurred, 
and the only explanation was 
metal of the liners was not the same. 

However, it cannot be assumed 
greater thickness of chrome gives a 
result since it was established 
liner wear on the first 


layer had disapr The problem has 
been posed again by the introduction of 
lubri oils which have considerably 
reduced the effects of products ; 
so that we have to again whether it 








on board. 
As I explained in a paper presented to 
A.T.M.A. this year, the price of a machine 
to generate electricity at an average speed of 


tions necessary to avoid the destructive effects 
of irregular cyclic action of the shafting with 
which it is linked. 
Monsieur Dérotin : Following the author's 
references to producing electrical energy by 
generators driven from the shafting, I would 
_ like to discuss the production of alternating 


The use of asynchronous generators does 
resolve the problem of the autonomous 
ion of energy, since one has to asso- 
iate with it a synchronous generator to 
reactive energy and to regulate the 
; and the calculations for a 
that the consumption of the 
by the nous gener- 
_ absorbed by the vom, 
» og et mac: 
egy tpi pendant 
suppli power. It is equally 
a an asynchronous gener- 
from the i 
point of view of efficiency a 
s that allowing for the 
cent of the slip energy 
ith the asynchronous gener- 
ator, and taking into account the losses in 
the mechanical transmission and the low 
efficiency of the synchronous alternator 
operating at a very low power factor, one 
arrives at more or less the same values as 
those obtained by the use of direct current. 
Again, with the asynchronous generator, 
these efficiencies are obtained only by accept- 
ing a variation of frequency from 9 to 10 


per cent. 
The sixth and final paper presented was : 


A LINEAR THEORY FOR THE STEERED 
MOTION OF SHIPS IN WAVES 
By L. J. Rypm1, R.C.N.C. 
SyNopsis 
The well-known linear equations for the unsteered 
motion of ships in calm water are extended to apply 
to the unsteered motion in regular waves, using the 
Froude hypothesis to evaluate the excitation. Con- 
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an adequate of directional stability. Finally, 
the san neal pce prt motions of ships in irregular 


DISCUSSION 


Professor Dr.-Ing. G. Weinblum: I 
accept the author’s criticism referring to the 
procedure of linearisation I have used ; his 
approach is consistent and fruitful from a 
technical point of view. By getting rid of the 
shackles introduced by the rheolinear terms 
the author gives us a comprehensive survey 
of the whole field, which so far has been 
treated in parts only. 

However, when one considers as an ulti- 
mate test of the investigation its success in 
explaining difficulties experienced in a fol- 


‘ lowing sea, as the author does, it becomes 


necessary to look into the consequences 
following from linearisation. Here the dis- 
cussers’ attempt to keep the term 6d as being 
of some value. Obviously the author’s 
estimate of the order of this term is correct 
when referred to the exciting force ; but it is 
also clear that for low of advance and 
steep waves the “ derivatives” due to the 
action of the seaway may become large as 
co with the corresponding expressions 
valid for the determination of the directional 
stability in calm water. Possibly the discus- 
sion of the Hill equation may throw light on 
conditions prevailing at low frequencies of 
encounter. 

A different and more comprehensive 
approach has been proposed by O. Grim in 
his paper before the Schiffbautechnische 
Gesellschaft, 1951. 

Mr. R. N. Newton : The theoretical work 
necessarily entails many assumptions and 
approximations, the validity of which is 
sometimes doubtful and to which the author 
calls attention with commendable candour. 
He has also made the paper more interesting 
by practical references, thereby endorsing 
the maxim that progress in ship hydro- 
d ics is made more reliable and rapid by 
blending the theoretical with the empirical 
approach. The paper is of real interest to 
experimental establishments equipped with 
facilities for carrying out model tests in 
irregular wave systems. 

With our new manceuvring tank at the 


. Admiralty Experiment works, we will shortly 


be faced with the problem of keeping a freely 
propelled model on a straight course in 
regular and irregular seas at various speeds 
and angles of encounter. We regard manual 
control of the model as uncertain both as 
regards the response of the operator and the 
ability to repeat with reasonable accuracy 
the conditions of any given experiment. It 
will be appreciated that the time the operator 
has to respond to any situation is re- 
duced, compared with the ship, as the ratio 
of the square roots of the linear dimensions 
of the model and the ship. 

Consideration has been given to using some 
form of automatic pilot and the possibility of 
making a model ride a light or radar beam. 
Mr. Rydill’s paper has a direct bearing on the 
type of circuit required for an automatic pilot. 
In its simplest form a beam riding system 
would represent a control proportional to 
deviation from course, in effect “‘ integral 
control,” which would appear from this 
paper to be undesirable. 

The significant influence of frequency of 
encounter on the behaviour of the model and 
other such guidance provided by the theory 
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should not only make the experimenter’s 
job more easy, but also help him to distin- 
guish between a natural phenomenon and one 
induced by incorrect technique, defective 
instrumentation or interference effects. 

Conversely, data can be obtained from 
tests with the rotating arm and wavemaking 
facilities by which the theoretical treatment 
can be improved—for instance, the deduction 
of hydrodynamic derivatives and damping 
coefficients and observation of such pheno- 
mena as “ broaching-to.” As regards the 
need for more data on virtual masses, the 
author may be interested in the recent work 
of Landweber and Macagno, reported at the 
recent symposium on behaviour of ships in a 
seaway at the Netherlands Ship Model Basin 
in September, 1957, and in the Journal of 
Ship Research for November, 1957. 

Considerable attention has been paid by 
Mr. Rydill to the causes of the phenomenon 
of “ broaching-to”’ and his suggested ex- 
planation of it will be of interest to all 
charged with the navigation of ships. In 
effect he conditions the occurrence to low 
frequency following seas, which is confirmed 
by full scale experience ; he does not relate 
it directly to dynamic stability or rudder 
control—which probably explains why it has 
been experienced in many types of ship, but 
he considers it may well be associated with 
roll coupling, especially if the rolling motion 
is heavy. He substantiates this latter con- 
dition with the actual experience of Dr. 
Allan during stabiliser trials in a destroyer. 
From experience during long spells of rough 
weather, recording roll and pitch, I can 
personally testify to the increased tendency 
to broach-to when the ship is rolling heavily, 
and also that the tendency existed only when 
the speed of ship and wave were about equal. 

These conditions for broaching-to are 
borne out by the results of some simple 
experiments at the Admiralty Experiment 
works with a destroyer model, in which we 
compared the manceuvrability of the model 
in calm water, initially upright and also 
heeled at various angles. It was deduced 
that when the crest of a following wave is at 
the stern and if the ship is moving at the same 
speed as the wave, the steering will be poor 
and erratic. With an initial heel of 30 deg, 
or more the model turned against the rudder 
for some time before straightening up and 
obeying the rudder. 

Monsieur J. Dieudonné : This treatise by 
Mr. Rydill is a work of indisputable interest. 
One wonders, however, if it is legitimate to 
deal with the whole problem of the steering 
of a ship by using linear equations. This 
simplification would entail, as is evident a 
priori and as the second of Mr. Rydill’s 
equations shows, that under constant con- 
ditions the speed of turn would be in propor- 
tion to the angle of the rudder and that for an 
unstable ship on its way in a straight line the 
speed of turn would increase indefinitely. 
These two propositions are inexact. If, how- 
ever, the use of linear equations is justified 
for a study of stability it is feared that the 
results will differ appreciably from the 
real results unless the angle of drift or the 
speed of turn have extremely small values. 

Mr. Rydill indicates that his study does 
not take into account the difficulties of steer- 
ing ships in a following sea and he justly 
attributes this deficiency to the simplifications 
he has had to employ in order to use linear 
equations. Among the neglected terms there 
is one which can play an important part ; it 
is the couple of orientation resulting from 
the effect of inertia in the case of simultaneous 
pitching and rolling. It seems that the atten- 
tion which it merits has not always been paid 
to this phenomenon. 
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Ashford Common Filtration Works 


A major addition to the Metropolitan Water Board’s installations was due to be 

inaugurated yesterday by the chairman of the Board at Ashford Common, in 

Middlesex. This works has capacity for treating 90,000,000 gallons per day of . 

water from the Thames Valley reservoirs nearby,and a pumping station with low- 

and high-lift pumps and generating plant, for pumping at even higher peak rates 

respectively from the intake mains into the filtration plant, and from the plant into 
the supply mains. 


HE filtration works which the Metro- 
politan Water Board has now inaugurated 
at Ashford Common has been under con- 
struction for a number of years, and has been 
referred to several times in these columns. 
Now that it is completed, however, an overall 
description should be given, since it is a 
major unit in the system of abstraction, 
storage and purification in the Thames Valley, 
which is London’s principal source of water. 
The works is considered by the Board to be 
‘the largest complete filtration station and 
pumping plant ever to be constructed at one 
time in Western Europe.” The works at 
Hampton nearby is larger, but was not 
planned and constructed in a single stage. 
The heading illustration and the plan on 
page 173 give a good general idea of the 
Ashford Common works. Water is generally 
drawn from the Queen Mary reservoir close 
by, but can also be drawn from the Staines 
group of reservoirs. The intake to the works 
is a deep tunnel main 100in in diameter. 
Water passes (or is pumped at times when 
the reservoir level is low) from the intake 
along two steel pipes laid down the central 
avenue between the filter beds. These pipes 
are each 54in in diameter and exemplify 
the virtual duplication of the works into two 
independent halves. Each half of the flow 
then passes through an aeration basin, 
followed by primary treatment by micro- 
strainers. Secondary filtration is given by 
the slow-sand filter beds. Effluent from the 
filter beds is lifted by the low-lift pumps in 
one or other of the subsidiary pumping 
stations into the respective contact and 
balancing tank ; at this stage chlorine is 
added to the water, using the superchlorina- 
tion technique. Finally, the main, high-lift 
pumps deliver the water into the supply 
mains. 


THE OVERALL DESIGN 


Apart from its unusually large size the 
Ashford Common works presents a number 
of points of special interest. Probably the 
aspect which has been most commented upon 


is the construction of such a large battery 
of slow-sand filters, which are rather out of 
favour in recent waterworks practice, the 
tendency being to use chemical sedimentation 
combined with rapid gravity filtration. The 
Board’s view is that such methods (investiga- 
tions of which have been undertaken at an 
experimental plant at Kempton Park) have 
not been demonstrated to give more econo- 
mical filtration nor better quality in the 
filtrate, for the particular characteristics 
associated with the stored Thames water, 
than slow sand filtration combined with 
primary filtration by rapid gravity filters or 
micro-strainers. 

The economy of slow-sand filtration can 
also be improved by the use of a modern 
battery of filters. The Board has developed 
mechanised methods of cleaning filter sand, 
and a novel in situ method which is to be 
used at this works is described further on. 

By contrast, the micro-strainers used for 
primary treatment are still somewhat unusual 





Set-up. 


The bed remains 


in waterworks practice, and the installation 
at Ashford Common is the most ambitious 
so far constructed. One of the problems of 
treating Thames water is that of removing 
algal growth, which can accumulate very 
rapidly in the storage reservoir. The micro- 
strainers are capable of removing most of 
the algal infestation, should it occur, and 
hence are able to relieve the load on the slow- 
sand filters. 

A development which has had a very con- 
siderable influence on the layout and economy 
of the Board’s recent projects is that of the 
tunnel main, built as a deep tunnel in the 
London clay and lined with unbolted con- 
crete segments—the “* Wedge Block” or 
“* Don Seg” methods. of lining, which have 
been fully described in this journal. Apart 
from constructional economy, these mains 
allow pumping plant to be concentrated at 
the “ abstraction” end of the main, which 
again permits simplification and economy. 
Such a main supplies Ashford Common 
from the Queen Mary reservoir, and a second - 
tunnel main is planned stretching from 
Datchet to Kempton Park with a shaft at 
Ashford Common close to the one shown on 
the plan. 

Normally, there is sufficient head at the 
Queen Mary reservoir to allow gravitational 
flow through the works as far as the contact 
tanks. When the reservoir level falls, how- 
ever, the low-lift pumps may be brought 
into use, and in this way it will now be 
possible to draw-down Queen Mary reservoir 
completely. Thus some 2000 million gallons 
of additional storage have been made 
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Control and Generating 
Plant, Ashford Common 


Various interior views of the main pumping 
station at Ashford Common are shown here. The 
control room is situated at first floor level, between 
the pump hall and the generating hail, with windows 
overlooking them both. In the illustration on 
the RIGHT, the pump hall can be observed through 
the windows to the left. The panel extending 
along the left-hand side of the control room con- 
sists of controls for the high-lift pumps, back to 
the square column ; behind this column, are the 
low-lift pump controls. Below the clock are 
maximum demand meters, and to the right of 
them a diagram of principal electrical circuits. 
The desk below this diagram controls the incom- 
ing supply of electrical power. The assembly of 
dials in the right background is a synchronising 
panel, and the panel under the window in the 
right background controls on-load changeover of 
pumps from grid to generated electricity. Proceed- 
ing towards the foreground, the three bays on 
the right separated by the semi-circular columns 
contain controls for the three gas turbine sets. 





Stand-by generating piant is completed by three 
gas turbine sets, shown on the RIGHT. Their use 
was considered by the Board to be economical 
where considerable power would be needed at 
low load factor, and thermal efficiency was not of 
first importance. All three turbines are simple 
open-cycie machines, operating at a thermal 
efficiency of about 16 per cent. In the foreground 
is the set supplied by the Metropolitan-Vickers 
Electrical Company, Ltd. ; it is of 2500kW capa- 
city, and operates at 7000 r.p.m., reducing to 
1500 r.p.m. at the alternator. In the centre is the 
English Electric Company, Ltd.’s set of 2250kW 
capacity. in this set the turbine and alternator 
normally operate at 8220 and 3000 r.p.m. respec- 
tively. In the background can be seen the set 
supplied by the Brush Electrical Engineering 
Company, Ltd. Corresponding figures to those 
just quoted for the other two sets are in this case 
2500kW, 6375 and 3000 r.p.m. 
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The three oill-engined generating sets shown on 
the LEFT are each enclosed in a noise-insulating 
enclosure, which, as can be seen, is framed in 
timber with double glazing in the walls, and a 
precast concrete roof. These enclosures reduce 
the noise close to the engines by about 25 db. 
The oil -engines are General Motors two- 
stroke machines, each developing 1750 b.h.p. 
at 750 r.p.m. The alternators each give 1400kVA 
at 3:3kV and 0-8 power factor. Air is taken in 
at roof level, and introduced into the enclosures 
under slight pressure; it cools the alternator, 
then the engine, and is then consumed by the 
engine. A waste-heat recovery plant is installed 
for heating the works. 
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SCALE 


Ashford Common Works, and the mains and aqueducts serving it. There are twenty-four micro-strainers for primary filtration, and thirty-two slow sand filters 
: for secondary filtration 


available ; the total capacity of Queen Mary 
reservoir is about 6700 million gallons, but 
previously it was drawn-down only by 
gravity and the usable storage was around 
4700 million gallons. 

Other points in the civil engineering design 
include an improved method of underdraining 
the slow-sand filters with the filter sand resting 
on panels of porous “no fines” concrete 
with drains below. Apart from the tunnel 
main, the low-pressure mains consist of 
welded steel shells, only jin or jin thick, 
surrounded by concrete and protected inside 
by “ Gunite,” for the large diameters. Mains 
less than 48in in diameter are in cast iron. 
Consideration was given to laying the mains 
on the surface, after the manner of an oil 
refinery ; unlike a refinery, however, road 
access is generally needed throughout the 
works, so the proposal was not advantageous. 

Special interest is also aroused by the 
exceptionally comprehensive installation of 
plant in the pumping station. Standby 
generating plant is installed, including three 
gas turbine generating sets. The two pages 
of illustrations accompanying this article give 
further details of this plant. 


MIcRO-STRAINERS 

The installation of mains at Ashford 
Common is complex, and has accounted for 
a substantial fraction of the total cost. Two 
54in diameter mains bring the flow from the 
tunnel main down the central avenue of the 
plant ; they are flanked by 66in return mains 
leading to the contact tanks. At the end of 
each of the 54in mains there is an automatic 
control valve—a 54in Larner Johnson valve 
which is motor driven, and controlled by 
electrodes which sense the water level in the 
filter beds, and thus keep the filter bed water 
level within a range of +I4in. Each valve 
_ controls the flow through half of the 
plant. 

Beyond each control valve, there is an 
aeration basin, which can be by-passed if the 
low-head pumps are in use. Deficiency of 
oxygen is experienced under some reservoir 
conditions, and water will normally flow 
through one of these basins. Each one is 
controlled by a dead-weight valve giving 
constant velocity of efflux, and a constant 
head-loss of 10ft. (See page 175.) 

There are then twenty-four micro-strainers 
to give primary treatment. These devices are 


cylindrical drums, each 10ft in diameter and 
10ft long, covered with a stainless steel mesh 
having 496 by 76 double wires to the inch. 
Water flows outwards through the mesh, and 
the drum is rotated at a linear circum- 
ferential speed of 20ft to SOft per minute. 
The mesh is washed continuously at the top 
by jets of water and the wash water falls into 
a funnel-shaped container, inside the drum, 
and thence out through the hollow shaft on 
which the device rotates. The micro-strainers 
are mounted in pairs in separate compart- 
ments ; should power to their driving motors 
fail, the water is discharged over a weir, 

* direct to the slow-sand filters. The micro- 
strainers were supplied by Glenfield and 
Kennedy, Ltd. 


SLOW-SAND FILTERS 


Each of the thirty-two slow-sand filters is 
300ft long by 112ft wide with walls 8ft high. 
The plan shows the disposition of these 
filters and of the two sand stores. The main 
filtering layer consists of 2ft of sand, with 
3in of gin gravel beneath it. The maximum 
filtration rate is 4 gallons per square foot per 
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Ashford Common 
Pumping Plant 


The first two illustrations show the pump hall, 
with the control room windows visible above the 
central lobby. On the RIGHT, the low-lift stored- 
water pumping sets are shown in the foreground. 
There are eleven of these low-lift sets each with a 
single-stage axial-flow pump. Their capacities at 
normal maximum heads vary from 15 to 45 m.g.d., 
and their water horsepowers from 79 to 237. 
The head range of each set is from 3ft to either 
25ft or 35ft. The impeller pitch can be varied 
and the drive is from a two-speed motor through 
a two-speed gearbox. Five of the sets will 
normally pump into Ashford Common works, 
when reservoir levels are low, and six to Kempton 
Park. The pumps were supplied by Vickers 


Armstrongs, Ltd. 








The main installation of pumps consists of high 
lift pumps arranged in four groups, for pumping i 
from Ashford Common into the supply mains ; | 
these pumps are shown in the foreground of the 
illustration on the LEFT. Each group consists of 
three machines. with one pump of 30 m.g.d., i 
one of 20 m.g.d. and one of 10 m.g.d. The head / 
ranges are 225ft-320ft for two of the groups, ‘| 
190ft-220ft for one group, and 50ft-100ft for the 
last group. By using the middle group of. 220ft 
head to boost the last group, three groups at 
maximum head can thus be obtained. Adequate 
flexibility and stand-by capacity is given by this 
arrangement. The total capacity is thus 240 m.g.d. 
(180 m.g.d. against the maximum head) and the 
total water horsepower is just over 12,000. The 
pumps are vertical-shaft centrifugal machines, and 
each one is controlled by a ‘‘Rotovalve.”’ The 
supplier was Harland Engineering Company, Ltd. 
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The illustration on the RIGHT shows one of two 
auxiliary pump houses ; this is the only illustra- 
tion on these two pages which does not show the 
main pumping station. Vertical-shaft low-lift 
pumps are installed in each of these two small 
pump houses to lift filtered water into the res- 
pective contact tanks. The head range is 5ft- 
14ft., and there are two 15 m.g.d. and two 30 
m.g.d. pumps in each station. The supplier was 
Vickers Armstrongs, Ltd. 
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hour, and the full output can be maintained 
with four filters out of use. 

The filters have been built above ground 
level, to obviate any possibility of ground 
water seeping into the filtered supply. In the 
detailed layout of the drains and con- 
duits much care has been taken to ensure 
that there is no possibility of intermixing the 
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various categories of water, or by-passing 
any stage of treatment, by avoiding any 
form of connections between the various 
categories of mains. These separate water 
systems include distribution pipes to the 
filters, filtered water, filtered water disposal 
pressure mains, surface drainage, and 
ground water drainage. The Board has 
completed a master plan of the works which 
is kept in the pumping station, and which 
shows correctly every single pipe in the 
whole works, outside the buildings them- 
selves. 

Arrangements for cleaning the sand in the 
filters can have a significant effect on the cost 
of operating them. A novel system proposed 
for the Ashford Common filters utilises a 
mobile caisson which, contrary to previous 
practice, will wash the sand in situ, while the 
filter bed is charged. The caisson is carried 
on a rail-mounted gantry which spans the 
filter bed and is shown in the illustration on 
page 171. 

The caisson is 1ft wide and extends in four 
sections over the width of the filter bed. To 
clean the sand, the caisson is lowered, so 
that its lower edges penetrate the sand to a 





THE ENGINEER 


depth of 6in, thus isolating a section 112ft 
long by ift wide. Vertical bok ge moving in 
guide tubes are then lowered through the 
centre of the caisson into the sand, down to 
the depth it is desired to wash the sand. The 
vertical a ag terminate at their lower ends in 
lance heads, which incorporate orifices in the 
horizontal plane. At their top ends the pipes 
are connected by a pipe system to the wash 
water supply. Wash water is introduced 
under pressure into the sand through the 
orifices and, due to a pressure gradient 
created in the chambers of the caisson by two 
suction pumps, the wash water rises, passing 
through the chambers and through a return 
pipe system at the top of the caisson to waste. 
The upflow of water is adjusted so that the 
silt and biological growth in the sand are 
carried off in suspension, but not the sand 
itself. The wash water is supplied by a 
flexible hose from hydrants fitted in the 
roadway between the filter beds. 

The time to wash one strip is of the order 
of one minute, and after that period the 
lances inside the caisson are withdrawn. The 
caisson is then hoisted clear of the sand and 
transported, by the movement of the bridge, 
to a contiguous strip, where the sequence of 
operations is repeated. Washing of a filter 
bed involves 300 stages and will normally be 
carried out in seven hours. The cycle of 
events, translation, lowering, washing, hoist- 
ing, translation is automatically controlled 
by electrically interlocked controls situated 
in a cabin on the bridge. 

The caisson is counterbalanced by a rake 
which is normally carried in the stowed 
position. At times of the year when weed 
growth is experienced in the filter beds, the 
rake, which extends over the width of the bed, 
can be lowered and by travelling along the 
filter bed will clear the weeds. When the 
end of a bed is reached the rake can be raised 
and hoisted, ready for removal of the weeds. 
The bridge is provided with its own motive 
power by a diesel engine and generator, and 
it incorporates a transfer mechanism in the 
form of wheels set at right angles to the 
normal direction of travel. The wheels can 
be power jacked on to transfer rails for 
movement into line with a parallel filter bed, 
so that the plant is capable of operating over 
sixteen filter beds in turn. 


CONTACT AND BALANCING TANKS 


Each of the two contact and balancing 
tanks has a_capacity of 5,800,000 gallons, 
giving two hours minimum retention plus a 
balancing capacity of 2,000,000 gallons. The 





Construction of micro-strainer house substructure, showing the drums of the micro-strainers in position 
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low-lift pumps illustrated at the foot of page 
174 are used to lift water into one or other of 
these tanks, but before this is done, chlorine: 
is injected into it, up to a maximum rate of 


24 p.p.m. ye ey 

Each of the large tanks is divided by a 
central wall and there are perforated baffle 
walls transversely across sections at each 
end to promote uniform flow. The walls 
and floor are in mass concrete, as are also 
the filter bed walls. Circular reinforced 
concrete columns carry the flat roof. 

The Ashford Common works has been 
built to the designs of the chief engineer of 
the Metropolitan Water Board, Mr. H. F. 
Cronin, and his engineering staff, including 
the mechanical and electrical desi Con- 
struction has been in progress since 1947. 
The main civil engineering contractor was 
John Mowlem and Co., Ltd., and it is of 
interest to record that the work was done by 
a “ target cost” contract. The value of the 
civil engineering work was about £4,000,000 
and the pumping station plant cost exceeds 
£1,000,000. The principal suppliers of plant 
are named in the long captions on pages 172 . 
and 174. For a fuller account of the works 
we would refer the reader to two papers 
dealing respectively with the civil and the 
electrical and mechanical aspects of the 
scheme, namely, “The Ashford Common 
Works of the Metropolitan Water Board " 
by F. Tattersall, Journal, Institution of Public 
Health Engineers, October, 1957, and “* Ash- 
ford Common Works with particular refer- 
ence to the Pumping Plant’’ by F. Wood, 
Journal, Institution of Water Engineers, 
July, 1955. 


Lloyd’s Annual Report 
THE annual report, for the year 1957, has been 
published by Lloyd’s Register of S ing, and 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
. correspondents ) 


RAILWAYS INTO ROADWAYS 
Sir,—The “ essay competition ’ which has 
become a feature of these columns proves 
once again that experts can always violently 


It is frustrating, however, that the discus- 
sion has had to be conducted largely in 
vacuo, as there are no examples of conver- 
sion in this country as yet; let alone a con- 
siderable length of route uninterrupted by 
constant intersections and restricting towns 
and villages. This fact is significant in itself, 


are only too conscious of the challenge of 
the roads, and “ possession being the better 
part w” will fight to the last ditch 
before allowing railway property to be used 
to improve the road system. The fact that 
the railways are now nationalised merely 
means that we have substituted for the old 
vested interest of capital, the modern version 
of the sectional interest of workers and staffs, 
strongly supported by the suppliers of equip- 
ment. 

Although in sympathy with the little, but 
growing band of “ outcasts” who advocate 
total conversion, one is a believer in “ the 
inevitability of gradualness ”’ in public affairs, 
and one feels that what is wanted now are a 
few concrete examples of conversion. 

Do we want to see thousands of acres of 
good agricultural land sterilised under a new 
network of roads, even if we could afford the 
£3500 million which the Road Federation 
say it would cost ? 

If it could be shown that by making full 
use of the superb network of formations laid 
down by our energetic forebears, we could 
recreate a transport system as efficient rela- 
tively as the one we possessed in the railway 

era, surely it is well worth while to produce a 
few examples to prove or disprove the case. 

With your indulgence, sir, I therefore put 
forward two contrasting examples of conver- 
sion which would go a long way towards this 
iimited objective. 

(a) The town of Merthyr Tydfil, in South 
Wales, lies on the trunk route between the 
Midlands and the South Wales ports and is a 
notorious bottle neck on this heavily used 
route. It lies in a deep valley and the plans 
for a by-pass necessarily involve a road via- 
duct and several large bridges which must put 
the project into the million pound class. A 
double track railway formation, already 
abandoned, skirts the town, and a further 
double track formation connecting with it 
completes the encirclement. This section has 
a single line on it, but the train service must 
be running at a loss as by observation the 
trains run almost empty. The route involves 
two superbly constructed granite viaducts 
26ft between parapet walls and a tunnel 
ventilated at two points ? mile long. The 
cost of conversion would clearly be a minute 
fraction of the cost of a new road, due to the 
nature of the terrain. The tunnel would be 


an ideal test case of the practicability or other- 


wise of a railway tunnel for road transport. 


The length of the route is approximately 
5 miles. 

(5) The North Devon region is always com- 
plaining of the poor communications with 
London and the Home Counties. Owing to 
the hilly nature of the country the roads are 
steep and winding, and Barnstaple is served 
by a poor train service from Exeter, largely 
single track, and by an even slower single 
line from Taunton. This latter line of 
approximately 40 miles was a competitive 
penetration by the G.W.R. and probably 
never paid at any stage of its life. The train 
service takes 1 hour 40 minutes and has been 
cut down since June 30. The whole line must 
be making a loss. 

As you are aware, sir, the scheme for the 
conversion of the 150 miles of single track 
between Inverness and Wick was not turned 
down on technical grounds, the contractors 
stating that they could convert to a 22ft 
road, which is a wide road for Devon ! There 
is a loop line at Barnstaple involving a bridge 
over the river which would be most useful as a 
relief bridge for the overloaded Town 
Bridge. 

- With co-operation, express coaches could 
connect with all expresses from Taunton to 
London and the Home Counties. A study of 
the train time-tables shows that a coach cum 
train service could beat the time of the 
summer Atlantic Coast Express by three- 
quarters of an hour, and any other train by 
1}? hours. This allows for 15 minutes for the 
change at Taunton. The new road would 
of course be of great use to road transport 
and the private motorist. 

This project would prove or disprove the 
capacity and safety of a comparatively 
narrow road, virtually devoid of gradients 
and corners and only intersected where it 
could be very wide, i.e. at the old stations. 
At most of these, it would be possible to 
arrange the intersections so that through 
traffic was never held up by being crossed by 
local intersecting traffic. 

The comparatively low cost of these two 
schemes would not be wasted even if they did 
not measure up to the high hopes one holds 
out for them and they would give invaluable 
information to our planners—who must 
sooner or later produce a co-ordinated 
transport system for the country, over- 
riding sectional interest with the “ National 
Good” as their objective. 

D. F. C. Vosper 

Llandovery, 

July 26, 1958. 


Sir,—I hesitate to enter this discussion at 
this late stage, but some of the figures put 
forward by Brigadier Lloyd are so ill-founded 
that it is only right that they should be 
exploded. In your issue of May 23 a com- 
parison is made between a hypothetical road 
service out of Liverpool Street and London 
Transport showing that the bus driver could 
average 21,600 passenger miles weekly where- 
as on L.T.E. the corresponding figure is only 
2400 passenger miles weekly. This, it appears, 
is based on the total number of employees 


in L.T.E., namely 87,237, of which only 4377 
are motormen, drivers and guards and of 
which no less than 40,298 are already drivers 
and conductors. The comparable figure 
based on the 4377 motormen, drivers and 
guards is 15,000 passenger miles weekly, 
which is not appreciably different from the 
figure claimed by Brigadier Lloyd. A signi- 
ficant fact which emerges is that on L.T.E. 
to operate twice the number of passenger 
miles on the road there are approximately 
ten times the number of operating staff which 
would be required on the railway system, 
but of course, these two systems are not really 
comparable. The point should not be over- 
looked that whatever system is adopted there 
will have to be staff for administration, 
operation and maintenance over and above 
those actually engaged in handling vehicles. 

Again in your issue of July 18, Brigadier 
Lloyd puts forward an argument based on 
L.T.E. purporting to show a comparison 
between road and rail transport. The facts 
and figures presented are accurate but they 
only give half the truth and a very misleading 
picture. Any comparison should be on a 
strictly comparable basis, but an investigation 
shows that receipts per passenger mile are 
1-98d. and 1-67d. for road and rail respec- 
tively. Due recognition should be given to 
the reduced cost of travel by rail or alter- 
natively the gross receipts by road could be 
reduced by the ratio of the above figures; this 
adjustment would show a net loss in receipts 
of £5,800,000. Following through the same 
arguments one arrives at the following 
comparison : 


London Transport, 1957 
; eae Road services Rail services 
Passenger miles, millions... 7175 3332 
Net receipts, millions ... ... — £5-8 +£1-9 
Net National Benefit, millions —~— £3°5 ~£2-6 


Thus the overall economics of the two 
systems are comparable. In fact higher 
receipts per mile are obtained on the road 
system probably because the average journey 
is shorter, consequently the two systems are 
not strictly comparable. Viewed in this light 
the comparison made by Brigadier Lloyd 
loses some of its pungency and the much 
maligned rail transport system does not 
show up too badly. 

A. S. ROBERTSON 

Iikley, 

July 25, 1958. 


Book Reviews 


On Nuclear Energy : Its Potential for Peace- 
time Uses. By Donatp J. HuGues. 
Oxford University Press, Amen House, 
a Square, London, E.C.4. Price 


HERE is an American book in which judg- 
ments are usually so nicely balanced that 
one is alternately charmed by the freedom 
from cynicism and made uncomfortable by 
the Leibnizian philosophy. The preface is 
dated July, 1957, and was composed during 
Dr. Hughes’ return from a lecture tour in 
the U.S.S.R. and Poland, so we may suppose 
that most of the book was written well 


before that date. Widely ranging as the: 


essay is, it shows already some marks of 
erosion by the flow of events ; but although 
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it is slightly dated the work suffers little, and 
is excellent in many ways. 

In June, 1945, the author, together with 
Franck, Szilard, Hogness, Rabinowitch, Sea- 
borg and Nickson, signed the report to the 
Secretary for War, which has since been 
called after Franck. In this memorandum 
it was proposed that the atomic bomb should 
not be used against a living target in Japan, 
but should be demonstrated to the world ina 
harmless fashion so as to procure surrender 
with minimal human sacrifice. The seven 
signatories predicted that a race in the 
development of nuclear weapons would begin 
unless these were brought immediately under 
international control, and used only under 
international sanction. The best way in 
which an era of mutual trust could start, the 
memorandum suggested, was for the United 
States to refrain from casting the first 
bomb. 

Dr. Hughes refers to the Franck report in 
the first chapter of the book under review, 
but he wisely decides not to carry the argu- 
ment any further there. Instead, having, as it 
were, stated his long-standing qualification 
for writing on the subject he has chosen, he 
sets out to explain, in very simple terms, a 
little of the relevant physics. He describes 
the fundamentals of nuclear fission and 
fusion, the fission chain reaction, and (still 
in pleasantly easy language) how usable 
power is obtained from controlled nuclear 
fission. His instances are drawn from British 
as well as American practice, though naturally 
the emphasis is on the United States’ power- 
reactor programme. A chapter on the work 
that can be done with neutrons from reactors 
is very well executed. Still aiming at the 
intelligent general reader, the author first 
justifies and then describes the kinds of 
fundamental research in which neutrons are 
employed. His treatment of physics generally 
is rather fuller than is usual in simplified 
verbal descriptions of this nature, and on the 
whole he is remarkably successful. Radio- 
isotopes, of course, have a chapter to them- 
selves, and their manifold uses are clearly 
shown. 

Dr. Hughes is at pains to point out how 
much the economics of a country must 
influence its attitude and action with regard 
to nuclear power. ‘* The fundamental reason 
why the British are building reactors of a 
type that would be considered much too 
inefficient in this country, is the urgent need 
of the British for atomic power . . . a country 
whose coal supplies are rapidly dwindling 
can ‘afford,’ that is, ‘must,’ use atomic 
power even in the inefficient form represented 
by a natural uranium-graphite reactor.” The 
author is perhaps a little too short with 
the latter. “These rather old-fashioned 
reactors,” he writes, “ are just about at the 
stage where they can compete with coal-fired 
boilers in England. Such reactors could not 
compete at all with coal in the United States.” 
One cannot but agree with the economic 
summing-up, although the rather emotive 
adjective “old-fashioned” seems to be 
unnecessary. Modes themselves move in 
cycles, and it is as misleading to call the 
British designs old-fashioned as to describe 
in this way the present partial return to the 
women’s dress styles of former years. Never- 
theless, Dr. Hughes’ irritation with some of 
the American critics is easy to understand. 
Indeed, he gives as one of the present 
problems of the Atomic Energy Commission 
the ‘‘ unjustified criticism... that Britain 
now has a plant in operation, actually putting 
electric power into the grid,” which “ makes 
it appear that the United States is lagging. 
He is full of praise for “* British talent ” and 
the ‘‘ well-integrated nature” of the U.K. 
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programme, but pleads that it is not properly 
to be compared with American undertakings. 
In fact, and rightly, he regards the latter as 
in a class of their own, and is reluctant to 
allow comparison even with Russian work. 
“The Soviet program actually resembles 
that of Britain more closely than that of the 
United States,” he suggests, and cites the 
SMW graphite-moderated plant that has 
been generating in the U.S.S.R. since 1954 as 
showing that “‘ a more meaningful view of the 
relative status must involve not only the 
mere dates of start-up, but the precise nature 
of the reactors.” 

The international ramifications of nuclear 
energy, as might be expected from this 
author, are treated at length. The first 
Geneva conference on “ atoms for peace ”’ is 
taken as the landmark, and much hope is 
drawn from what happened on that occasion. 
“Our information release and co-operative 
attitude at Geneva were matched, somewhat 
to our surprise, in every way by the Soviets. 
... It is appropriate now to consider 
whether, and how, we should modify our 
system of atomic security in the light of the 
happenings at Geneva. ... Soviet scientists 
described work of a high technical level and, 
while somewhat behind us in most phases of 
the work, were forging ahead relentlessly 
... One strong factor in our own pre- 
eminence was the absence of secrecy in much 
of our own work, primarily in the basic 
nuclear physics.... Our lead was greater 
by far in the fields that have been open in 
the United States, but secret in Russia than 
in those phases that were secret in both 
countries before Geneva.” No doubt the 
next Geneva conference, in autumn this year, 
will teach these particular lessons again, and 
one can only hope that our iron-curtained 
world will learn them. 


Fluid-Dynamic Drag. Presented and pub- 
lished by Dr.-ING. Hasit. SIGHARD F. 
HOERNER, 148, Busteed Drive, Midland 
Park, New Jersey, U.S.A. Price 14.50 
dollars. 

THIS compilation of practical information on 

aerodynamic drag and hydrodynamic resis- 

tance is an expanded second edition of 

Aerodynamic Drag, published in 1951. The 

treatment is, in general, to present experi- 

mental results in illustrations and footnotes 
and to discuss them in the text ; as a result 
there is a preponderance of information 
bearing upon past practice, although we 
learn that plans are under way at this time 

(in England) for developing an airliner 

carrying some 100 rs at Mach 

numbers around 1-5. Surprisingly, in that 

Dr. Hoerner claims to have worked on 

‘the first Stol airplane, the (Fieseler) 

“Stork” ° (sic)—surely but another 

** Gugnunc ”—no information appears about 

the drag of S.T.O.L. or V.T.O.L. machines, 

apart from one brief reference to an auto- 
rotating rotor tested in a tunnel: powered 
lift is thus neglected. The not unrelated 
subject of boundary layer suction is also 
dismissed with surprising and pessimistic 
brevity, and the jet flap, about the drag of 
which much could be and has been said, 
receives no mention. Internal flow is 
accorded a short discussion in the chapter 
“At Transonic Speeds,” and a variable 
geometry inlet of circular section is described: 
the same chapter includes the astonishingly 
inadequate treatment of favourable inter- 
ference in supersonic flow, less than two 
columns being devoted to the Busemann 
biplane, the Sears-Haack body, and the super- 
sonic area rule. Super-aerodynamics is 
given its place, but the presentation does not 
reflect the critical importance of relating 
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wave drag and viscous drag (heat to atmo-. 
sphere and heat to body) for a re-entry body. 

A new chapter has been added with the 
subject of “* Wind Forces on Structures,” but 
the word “ forces ” is hardly justified in view 
of the emphasis given to the force in the 
direction of flow: only the vaguest indica- 
tion is given of the magnitude of the excita- 
tion associated with the shedding of a vortex 
strut, while “ galloping ” of suspended wires 
is attributed baldly to ‘a negative “ lift” 
curve slope.’ 

The change in title is the result of the addi- 
tion of two chapters on hydrodynamic 
resistance. The first of these rightly con- 
centrates on drag characteristics under cavi- 
tating conditions and on free surface effects, 
the two features which sharply distinguish 
flow patterns in water from those in air. 
The second chapter deals with the resistance 
of en vessels, planing craft, and 
hydrofoil boats, and presents some useful 
comparative data on the performance of these 
different types. The treatment of general 
principles in the first chapter uately 
emphasises the significant aspects of hydro- 
dynamic drag in a generally acceptable form, 
and deserves a generous welcome, but the 
discussion of the resistance of water-borne 
craft is less satisfactory. Although it includes 
references to submarines and other less 
commonly considered ship types, this chapter 
is probably too superficial to be of real 
assistance to the designer ; too many topics 
of importance, such as resistance in a seaway, 
are mentioned only cursorily, and the 
section devoted to displacement vessels may 
well have a somewhat unbalanced look to a 
naval architect. Nevertheless, the addition 
of this section on h ic drag greatly 
enhances the value of the book as a whole. 


Book of Reference 


_ New Rope Standards—A new booklet has been 
issued by British Ropes, Ltd., to explain the four 
revised British Standards for mining and engin- 
cering ropes. In these standards sizes and con- 
structions have been rationalised (by the intro- 
duction of grouping systems), designations 
n , and sizes given in instead of 
circumferences as hitherto. These various points 
are adequately explained in i 
enables the reader to assess the 
between the old standards and 
firm has also produced a new 
“Blue Pocket Catalogue” which has been 
completely revised in accordance with the 
current British Standards and also inc 
similar information for all classes of locked coil 
ropes. Copies of the publications can be 
obtained on application to British Ropes, Ltd., 
at Doncaster. 


Books Received 


Pre-Stressed Concrete—Theory and Design. 
R. H. Evans and BE. W. Bennett. Chapman and 
et ae Essex Street, Strand, London, W. 


Analysis and Control of Non-Linear Systems. 
z H. ae ie sage - : $< 
ae ixth Street, U i 
10 & _— vga 

Transients in Electrical Circuits. By G. V. Lago and 


main differences 


Fe op 


gg tana The Ronald ~~ > > % 
Street, New 1 * 
Price 7-50 dollars. — $i 


Symposium on Aluminium and its A in 
erie , May, re The pe tne 
men Association, '. Grosvenor Street, London, 
W.1. Price 20s. 

Guide to the Coalfields, 1958. Edited 

E.C.4. Price 20s. ween 

Pressure Losses thrbugh Forced-Air Perimeter Fit- 
tings and Supply Outlets. By M. V. R. Rao, D. R. 
: th, and H. T. Gilkey, Coveraty of Biinois, 
eg mye ' — (East), Urbana, Illinois, 








178 


Metallurgical 


Materials for High-Temperature Use 
AFTER describing the general requirements 
for this duty, C. M. Brown and R. W. 
Fountain* base the maximum service tem- 
for different alloys on a life of 100 

under a load of 20,000 Ib per square 

inch in a conventional stress-rupture test. 
On this basis, the limiting operating tem- 
for different classes of alloys are as 

ollows : aluminium-base, 500 deg. Fah. 
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(260 deg. Cent.) ; titanium-base, 900-1000 
deg. Fah. (482-537 deg. Cent.) ; iron-base 
(both austenitic and ferritic), 1350 deg. Fah. 
(732 deg. Cent.). All these show good resist- 
ance to thermal shock and oxidation, and 
have high ductility. Cobalt- and nickel-base 
alloys can be used up to a temperature of 
1600 deg. Fah. (871 deg. Cent.). The limiting 
service temperature as defined above (7;) can 
be related to the melting point (T7,,), the ratio 
T./Tm, being about 0-4 when both tempera- 
tures are expressed in degrees absolute. 
(0 deg. abs. —459-72 deg. Fah. or —273-18 
deg. Cent.). By alloying, this ratio can be 
increased to an upper limit of 0:8. Thus, 
the maximum service temperature for pure 
nickel, 780 deg. Fah. (415 deg. Cent.) 
(T,/Tm=0:40) is increased to about 1740 
deg. Fah. (949 deg. Cent.) (7;/Tm=0-75) 
for a nickel-chromium - tungsten - titanium- 
aluminium alloy. It is well known that a high 
recrystallisation temperature is necessary for 
ood creep-resisting quality. As shown in 
Fie. 1, with pure metals, the recrystallisation 
temperature is about 0-4 of the melting point 
when both temperatures are on the absolute 
scale. Thus, for pure metals, the upper 


os 

04 
0-3 
Bs 02 
oF 

0 





unit 
hours at 1832 deg. Fah. (1 
Cent.) for several metals 


service temperature may coincide with the 
recrystallisation temperature. The advantage 
of using columbium (niobium), molybdenum, 


* Journal of Metals, May, 1958, page 330. 
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tantalum and tungsten, with recrystallisation 
temperatures approaching or over 1500 deg. 
Fah. (815 deg. Cent.) is evident. Assuming a 
T,/Tm tatio of 0-6, the upper service tem- 
peratures for various metals or alloys are 
as follows : aluminium, 550 deg. Fah. (288 
deg. Cent.) ; iron, 1500 deg. Fah. (815 deg. 
Cent.) ; titanium, 1600 deg. Fah. (871 deg. 
roar ; vanadium, 1700 deg. Fah. (927 deg. 
Cent.) ; zirconium, 1800 deg. Fah. (982 deg. 
Cent.) ; chromium, 1800 deg. Fah. (982 deg. 
Cent.) ; columbium, 2450 deg. Fah. (1343 

Cent.) ; molybdenum, 2600 deg. Fah. 
(1427 deg. Cent.) ; tantalum 3050 deg. Fah. 
(1677 deg. Cent.) ; tungsten, 3400 deg. Fah. 
(1871 deg. Cent.). 

There are other conditions which must be 
met. Thus, Fig. 2 shows the stress per unit 
density to produce 1 per cent deformation in 
24 hours at 1832 deg. Fah. (1000 deg. Cent.) 
for these metals. On this basis, those most 
suitable for use in this temperature range are 
chromium, columbium and molybdenum. 
Chromium and its alloys are brittle, and 
molybdenum has poor oxidation resistance. 
Columbium has a very good strength : weight 
ratio, and is ductile ; but must be protected 
from oxidation when used at high tempera- 
tures in air. If one compares the stress per 
unit density to produce | per cent defor- 
mation in twenty-four hours at the lower 
temperature of 1500 deg. Fah. (815 deg. 
Cent.) in the metals vanadium, titanium 
and zirconium, there is little difference 
between vanadium and titanium, zirconium 
being far less attractive. Vanadium has a 
very poor resistance to oxidation, but 
titanium, although some oxidation problems 
exist, shows much better possibilities for 
future development. Thus, for service at 
temperatures of 1830 deg. Fah. (1000 deg. 
Cent.) and upwards, columbium and tung- 
sten seem to offer the most promise; while 
for lower temperatures up to 1560 deg. Fah. 
(819 deg. Cent.), titanium may provide new 
alloys in the future. 

Fig. 3 shows the 100-hour stress rupture 
curves for titanium and some of its alloys. 
On the basis of a life of 100 hours under a 
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load of 20,000 lb per square inch for pure 
titanium, the ratio of 7;/Tm is about 0-36. 
By alloying with 6 per cent of aluminium, 
this is increased to about 0-44; and, with 
further addition of aluminium, and of zir- 
conium and molybdenum, to about 0-5; 
the temperature of the service life having 
been increased from about 800 deg. Fah. 
(427 deg. Cent.) to 1250 deg. Fah. (677 deg. 
Cent.). In the same figure is the predicted 
upper service limit for titanium, 1600 deg. 
Fah. (871 deg. Cent.), giving a 7;/Tm ratio 
of 0-6. Fig. 4 shows a limited amount of 
data for columbium and its alloys. The 100- 
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Fig. 4—Stress-rupture curves for columbium (niobium) 
and a columbium-titanium alloy at 1800 deg. Fah. 
(982 deg. Cent.) 


hour rupture strength of cold-worked colum- 
bium is about 16,000 lb per square inch at 
1800 deg. Fah. (982 deg. Cent.). This would 
be equivalent to a 100-hour life at 20,000 Ib 
per square inch at about 1750 deg. Fah. 
(954 deg. Cent.), giving a 7;/Tm ratio of 
about 0-42. The upper service temperature 
for columbium-base alloys of 2450 deg. Fah. 
(1343 deg. Cent.), given earlier, may thus 
before long be realised. 


Production of Strong Nickel Strip 
from Powder by Rolling 


ACCORDING to a recent report by J. A. 
Lund,* metal varying in density from 77 to 
88 per cent of the theoretical density of nickel, 
and of excellent mechanical quality, can be 
obtained by roll-compacting nickel powder 
into strip. A Stanat horizontal metal mill 
using 6in diameter by 6in face rolls is 
employed. After initial roll-compacting, the 
material is passed through a furnace, in 
which the strip is sintered at 1900 deg. to 
2250 deg. Fah. (982 deg. to 1232 deg. Cent.) 
for corresponding times of thirty to fifty 
minutes. The sintered material is then 
processed on a Stanat two-high/four-high 
combination rolling mill with jin diameter 
work rolls and 4in face width back-up rolls, 
so as to obtain a total cold reduction of 65 to 
75 per cent of the sintered strip. Intermediate 
and final annealing is done at 1600 deg. Fah. 
(871 deg. Cent.). By this method, densified 
and annealed strip has been reduced to 45 per 
cent in thickness by cold rolling without 
annealing ; the tensile strength of the strip 
thus treated rising to 95,000 Ib per square 
inch (42-41 tons per square inch), a figure 
quite typical of cold-rolled nickel processed 
in the usual manner. 





* Iron Age, June 19, 1958, page 139. 
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Resignalling for Main Line 
Electrification 


The London Midland Region of British Railways has resignalled the 94-mile 

section of two-track line between Wilmslow and Slade Lane Junction. This opera- 

tion is the first phase of the major resignalling involved in the 25kV, 50 c/s, single- 

Phase electrification. Colour-light signalling is used and the 24V d.c. signalling 

circuits and telecommunications are sectionalised to immunise them against false 

operation by interference from the 25kV, 50 c/s power circuits. The system is 
briefly described below. 


RITISH RAILWAYS have announced 

that the first major resignalling change- 
over associated with the 25kV, 50 c/s elec- 
trification scheme was effected on July 13, on 
the 94-mile section of two-track line between 
Wilmslow and Slade Lane Junction (London 
Midland Region). 

The new signalling is designed to allow 
higher speeds, increased line capacity and 
improved traffic regulation, and to reduce 
delays caused by bad weather. Modern 
colour-light signals have replaced mechani- 
cally-operated semaphores and both lines 
have been track circuited throughout, enab- 
ling block working to be dispensed with. 
The four intermediate signalboxes at Styal, 
Heald Green, East Didsbury and Mauldeth 
Road have been dispensed with and the siding 
connections worked therefrom operated by 
electrically controlled ground frames. These 
connections are normally used for only short 
periods each day. 

Under the new conditions this section of 
line is to be divided, for control functions, 
into two parts: the southern half, from 
Wilmslow to Gatley, comes under the control 
of the present Wilmslow signalbox and the 
other is linked with Slade Lane Junction. 
Later the control of these two sections will be 
taken over by the new power signalboxes at 
Wilmslow and Manchester, London Road, 
respectively. 

The signalling includes some innovations 
caused by the adoption of 50 c/s electrifica- 
tion, which is new to British Railways. 
Special protective measures have had to be 
taken to ensure that all lineside signalling and 
telecommunications cables and equipment 
are immune from electrical interference from 
the traction system, as described below. 


SIGNALS 


The Styal line will be equipped with 
twenty-three three-aspect and four-aspect 
multi-unit colour-light signals, mounted on 
steel bracket structures, specially designed 
and positioned in relation to the overhead 
traction structures to be in clear view of 
drivers. Where necessary “weld mesh” 
guards are provided on the signals to ensure 
the protection of maintenance personnel. 
Power for the signal lamps, which are 12V, 
24/24W “ tripole ” equipments, is taken from 
the lineside signalling distributor, trans- 
formed and rectified at each location. To 
maintain the signal aspect in the event of a 
power failure or cable fault, a Nife 
standby battery is provided at each signal. 

All signals, except those covering the 
junctions at each end, will normally work 
automatically, but there will be an over- 
riding control to enable the signalman to 
replace them to danger in an emergency. 
Control of signals protecting ground frame 
connections will be taken over by the signal- 
man as and when these connections are 
required to be used. 

Immunisation of Signalling Circuits—To 


safeguard the signal aspects against false 
illumination by direct or induced effects of 
the a.c. traction system, the d.c. signal control 
relays, which are themselves immune from 
operation by alternating current, are located 
in the immediate vicinity of each signal. 

All signalling circuits are 24V d.c. and are 
carried in unscreened multi-core cables. To 
limit the maximum voltage which can be 
induced in the signalling cable conductors 
from the parallel traction system to 430V 
under the worst fault conditions, all signalling 
circuits are sectionalised, the length of 
individual sections varying according to the 
distance from the substation. At each 
dividing point independent 24V transformer/ 
rectifier sets are provided to feed in each 
direction. The 24V relays used in these line 
circuits are immunised against operation by 
alternating current of a value well in excess 
of the maximum induced voltage which could 
appear across their terminals. Plug-in relays 
are used in the signalboxes, relay rooms and 
lineside locations, with the exception of track 
circuit relays which are shelf-mounted. 


TRACK CIRCUITS 


The line is divided into eighty-three track- 
circuited sections. Two new kinds of track 
circuit equipment, specially designed to work 
under high-voltage 50 c/s traction conditions, 
are used. The shorter track circuits up to 
500 yards in length, of which there are fifty- 
nine, are d.c. rectifier-fed single-rail circuits ; 
the rectifier feed unit incorporates a protec- 
tive circuit to prevent a.c. traction return 
current being rectified anc ‘2d back to the 
rails as direct current. The special d.c. track 
relay used is immune from operation by 
alternating current and is capable of with- 
standing considerable alternating current 
voltage without loss of its d.c. charac- 
teristics. 

The longer track circuits of over 500 yards 
are 75 c/s double-rail circuits with specially 
designed impedance bonds; current at 
75 c/s is derived from a static 50/75 c/s 
frequency converter for each track circuit. 
This frequency was chosen because it can be 
generated most conveniently from the 50 c/s 
signalling supply by static means and it is 
not a harmonic of the traction frequency. 
At the relay end the 75 c/s current from the 
rails is fed through a frequency discriminator 
and rectifier to a standard d.c. track relay. 
The design of the frequency discriminator is 
such that no internal fault can permit 
sufficient 50 c/s current to pass to the track 
relay and operate it irregularly. 


REMOTE CONTROL EQUIPMENT 


The interlocking and track cireuit control 
functions for the ground frames and their 
protecting signals are concentrated in four 
small relay interlockings in separate buildings 
at Styal, Heald Green, East Didsbury and 
Mauldeth Road. Each of these interlockings 
is self-contained so far as safety signalling 
and interlocking circuits are concerned but, 
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instead of being operated from a local panel, 
they are controlled by switches or levers in 
the signalbox at the end of the section. 

To reduce the number of line wires for 
signalling control and indication circuits on 
this 94-mile section (the controlling signal- 
boxes being at either end) and thereby avoid 
the heavy cost of multi-core signalling cable 
which would otherwise be necessary, “* West- 
ronic ” high-speed remote-control equipment, 
requiring only one pair of wires between 
each local relay interlocking and the signal- 
box, is being used for the first time on 
British Railways. 

This remote-control equipment has two 
functions. The first is the transmission of 
control codes (initiated by the operation of a 
switch or lever) from the signalbox to the local 
relay interlocking to enable the signalman 
to operate the various signalling functions at 
remote stations. The second function is the 
transmission of indication codes from the 
local relay interlocking to the signalbox to 
keep the signalman fully informed, by means 
of signal and track circuit indications, of the 
changing conditions over the section he 
controls. 

These “ Westronic” control links also 
carry the emergency replacement control of 
automatic signals and indications for the 
automatic sections between the most con- 
veniently situated relay interlocking and the 
parent signalbox. Control and indication 
messages are transmitted simultaneously 
between the signalbox and each local interlock- 
ing by means of carrier-frequency impulses 
over one pair of wires. Two different frequen- 
cies are used for controls, the appropriate 
one being selected for transmission by the 
position of the control switch or lever con- 
cerned, and two other frequencies for indi- 
cations, the one selected for transmission 
being that corresponding to the condition at 
the local interlocking e.g. “track circuit 
clear” or “ track circuit occupied.” 

By the use of “* transistorised ”’ coding units 
and carrier frequency transmitters and 
receivers, and the principle of continuous 
scanning, high coding speeds are empioyed. 
Approximately three complete scans are sent 
each second and the overall time from the 
operation of the panel switch in the signai- 
box to the operation of the final relay at the 
remote interlocking is of the order of 0-6 
second. 

The Styal branch crossover road at Wilms- 
low which, as a temporary measure, has been 
worked from a local ground frame, will be 
operated electro-pneumatically from Wilms- 
low signalbox and used for turning back 
trains terminating at Wilmslow. Initially a 
small air compressor unit will be used for 
this purpose but later the control of these 
points will be incorporated in a larger electro- 
pneumatic installation controlled from the 
new power signalbox at Wilmslow. 


PowER SUPPLIES 


Power for the signalling on the Styal line 
is obtained from the Electricity Board at 
Wilmslow and East Didsbury. A 415V 
50 c/s single-phase supply is taken into an 
equipment room which houses control and 
distribution switchgear at each place. The 
lineside distribution from the equi t 
rooms takes the form of a single 650V dis- 
tributor, the voltage being transformed as 
necessary at all outside locations, remote 
relay interlockings, and Wilsmlow Signal- 
box. The Wilmslow and East Didsbury 
distributors are quite independent. Slade 
Lane Junction signalbox is similarly fed from 
a 650V distributor from an existing distri- 
bution system supplied from Heaton Norris. 

Besides the step-down transformers pre~ 
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viously mentioned, double-wound trans- 
formers (with tappings to compensate for 
volt drop) are provided at intervals along the 
distributors to limit the magnitude of induced 
voltage in the cables. 

A transportable standby generating set is 
temporarily installed at each supply point in 
case of failure of the public electricity supply. 
In an emergency the standby sets will be 
automatically started and will take over the 
signalling load within seven seconds. They 
comprise a Dorman oil engine directly 
coupled to a Brush self-regulating alternator 
with an “Amplidex” control. When, later, the 
traction power supply becomes permanently 
available it will be used as the permanent 
standby for signalling purposes and the 
diesel standby sets will be withdrawn for use 
elsewhere. 


CABLE AND CABLE ROUTES 


Signalling and telecommunications cables 
are run in two-channel troughing generally 
at ground level and on the track side of the 
traction structures. The multi-core signalling 
cables, of which there are about 21 miles 
on this section, are 1/0-036in composite 
VR/PCP-insulated, with a heavy-duty PCP 
sheath. 

The telecommunication cables, totalling 
18 miles in length, are of two main kinds. The 
first is a fifty-four-pair star-quad, trunk type, 
paper-insulated, air-spaced audio cable with 
40 Ib conductors within an aluminium sheath 
lapped with two p.v.c. and one compounded 
cotton tapes, surrounded by four steel armour 
tapes, each 40mm thick. An outer protective 
covering over the armour consists of two 
p.v.c. tapes, two rubber tapes, one p.v.c. and 
one hessian tape overall with graphite finish. 
The second kind of cable is a fourteen-pair, 
low-loss carrier quad paper-insulated cable 
with 36 lb conductors, the sheath, armouring 
and outer covering being similar to that for 
the audio cable except that only two instead 
of four steel tapes are provided. 

These cables are specially designed to pro- 
vide magnetic screening against induction 
from the a.c. traction system and to conform 
to the C.C.1.T.T. recommendations that the 
induced voltages in the conductors under 
maximum traction fault conditions and under 
normal running conditions shall not exceed 
430V and 60V respectively. The design is 
such that these limits are applicable to circuits 
up to 15 miles in length and isolating trans- 
formers will be employed in circuits exceeding 
this length. The circuits on the Styal line 
are not sufficiently long to necessitate the 
installation of isolating transformers and it is 
anticipated that in practice the induced vol- 
tages will be well below the specified limits. 


The sheaths and armour tapes are bonded and. 


earthed effectively at 1000-yard intervals for 
screening and they are also bonded to the 
protective “ earths ” provided at the lineside 
location cabinets. 

Control and lineside telephone circuits for 
traffic, isolation, and maintenance purposes, 
also supervisory control circuits are accom- 
modated in the audio cable, and the carrier 
cable is the first section of a new through 
trunk cable between Crewe and Manchester. 


TELEPHONES 


Telephones are provided at all running 
signals to enable trainmen to speak to the 
signalman in an emergency or if detained at 
a signal for more than three minutes. A 
number of lineside telephones for the use of 
the chief mechanical and electrical engineers 
are connected to a temporary control point 
at East Disdbury. Later these telephones will 
operate to the electric traction control room 
at Crewe. Telephone equipment of a new 


THE ENGINEER 


design will be brought into use to enable the 
traffic controller at Manchester, London 
Road, to dial and call selectively the stations 
and signalboxes on the line to be electrified. 

To facilitate the work of maintenance 
staff a system of plug-in maintenance tele- 
phones linking all trackside locations to the 
controlling signalbox is provided. Later, 
this system will be supplemented by a staff- 
call system by which the signalman will be 
able to call maintenance staff to the telephone 
by transmitting distinctive calling tones over 
trackside loudspeakers by the operation of 
the appropriate key. 


FURTHER DEVELOPMENTS 


The commissioning of the new signalling, 
which is up to schedule, will pave the way 
for the trial running of new electric loco- 
motives and multiple-unit stock and the 
training of motormen in electric operation. 
The work described above is only the first 
phase of the resignalling of the lines between 
Crewe and Manchester. The second phase, 
which covers the line between Crewe and 
Cheadle Hulme, is well under way and when 
it is completed, in April, 1959, the whole of 
this 22-mile section, which is at present 
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operated by twelve mechanical signalboxes, 
will be brought under the control of two 
modern power signalboxes, at Wilmslow and 
Sandbach. 

This resignalling scheme has been planned 
and carried out under the direction of Mr. 
E. G. Brentnall, signal engineer, by his staff. 
Most of the installation work has been done 
by the London Midland Region signal 
engineer’s staff with assistance from several 
contractors. 

Westinghouse Brake and Signal Company, 
Ltd., was responsible for the supply and 
installation of the “‘ Westronic” remote 
control equipment and the track circuit 
equipment, also the supply of the colour- 
light signals. The telecommunications cables 
were designed, supplied and installed by 
British Insulated Callender’s Cables, Ltd. 

The cable route was installed by United 
Kingdom Construction Company, Ltd. The 
multi-core signalling cable was supplied by 
Crompton Parkinson, Ltd., the plug-in 
signalling relays by Siemens and General 
Electric Railway Signal Company, Ltd., the 
signal-post telephone by Standard Telephones 
and Cables, Ltd., and the dial selective 
telephones by the Automatic Telephone and 
Electric Company, Ltd. 


British Railways Main-Line Diesel- 
Electric Locomotive 


The main-line diesel-electric locomotive D.5000, illustrated here, is the first of a 
series of thirty being built at British Railways’ Derby workshops, for mixed-traffic 


duties on the Eastern, London Midland and Southern Regions. 


It is designed to 


develop 1160 h.p. and to haul passenger trains up to 180 tons at 75 m.p.h., or 450 
tons at 60 m.p.h. on level track. It incorporates an anti-slip brake with a warning 
indicator light in the cab. Provision is made for the installation of A.T.C. fittings. 


NEW main-line diesel-electric locomo- 
A tive, the first to be built in British 
Railways works under the modernisation 
scheme, is now ready for service. It is 
designated D.5000 and is the first of a series 
of thirty of the same type which are being 
built at the Derby locomotive works and 
equipped with Sulzer engines and B.T.H. 
electrical equipment. This series is intended 
for mixed-traffic duties and the design pro- 
vides for 1160 h.p. to haul passenger trains 
up to 180 tons at 75 m.p.h. or up to 450 tons 
at 60 m.p.h. on level track. The main details 
of the locomotives are tabulated below. 
Of the thirty locomotives being built at 





Derby, ten are for use in the Eastern Region, 
mainly on freight service, and will be based 
at Stratford. The remaining twenty loco- 
motives will eventually be allocated to the 
London Midland Region for hauling pas- 
senger and express freight trains between 
London and Crewe, but fifteen of them are 
initially to be loaned to the Southern Region, 
pending deliveries of the diesel-electric loco- 
motives of 1550 h.p. associated with the Kent 
Coast electrification scheme. Until this 
scheme is introduced the locomotives will be 
used on mixed-traffic duties in the Chatham- 
Faversham-Ramsgate-Dover area, including 
certain freight trains between Hither Green- 
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Chatham and Faversham. From June, 1959, 
the locomotives will cover a wider range of 
duties, hauling freight traffic and inter- 
regional passenger services which cannot be 
operated by electric locomotives or electric 
multiple-unit sets. 

All the locomotives are built to a 12ft 8in 
high loading gauge for working over the 
London Transport Executive lines. Driving 
cabs are provided at both ends and the 


Main Particulars of 1160 H.P. Diesel-Electric 
Locomotives Nos. D.S5000-5029 


Wheel arrangement ; BB 
Maximum weight in working order. . 7Stons 


Maximum axle load in working order ..._ 18} tons 
Diesel engine horsepower at continuous 
rating ... , ‘ hs POrom. 
Maximum tractiveeffort |. ... ... 000 Ib 
Continuous tractive effort ... ... ... rH "300 Ib at 15 m.p.h. 
Maximum speed seragc iol, Sere eg 75 m.p. 
Minimum curve... Sect” Sew age ae chains _ without 
gauge widening 
Wheel diameter Ube saath: apie: hae ans 
Length over buffers en 
Height overall . ; . 12ft Bin 
Width over panels Be vs eee «$8 ft: 10in 
Distance between bogie centres ... ... 28ft 
Bogie wheelbase ... ... 0.0 cue ves 8ft 6in 
Fuel capacity (engine and boiler) ... ... 630 gallons 
Water capacity, boiler feedtanks ...  ... 600 gallons 


locomotives are equipped to work singly or 
in multiple with others of the same design 
and with all British Railways locomotives 
having B.T.H., Crompton Parkinson or 
English Electric electrical equipment. 


CONSTRUCTION 


The underframe consists of two longitu- 
dinals, each made of two standard channel 
sections placed back to back, the intervening 
space being enclosed top and bottom to form 
air ducts for ventilation and traction motor 
cooling. The longitudinals form the founda- 
tion for the four-point mounting of the 
engine generator set, and are tied together 
by two main transoms carrying the bogie 
centre pivots and by other members, all of 
double-channel section. The side girder 
frames are welded to these transoms and 
are tied together at the top by the roof 
frames. 

For lightness of construction, the following 
details are of aluminium alloy : the driver’s 
cabs, including floor and floor supports, roof 
hatches, radiator fan housing, and radiator 
ducting, cab and gangway doors, air louvres 
in housing sides, main floor plates and various 
cover and filling-in plates, control cubicle 
and tool-boxes. In addition, the roof of each 
cab is moulded in “ Fibreglass”’ reinforced 
polyester resin. 

A cable duct with oil and water-tight covers 
has been provided along one side of the main 
longitudinals and on the other side pipelines 
run underneath the floor. The locomotives 
are fitted with “‘Oleo”’ pneumatic buffers 
and centre draw hook, but provision has been 
made for the later addition of automatic 
central couplers. Side access covers and roof 
hatches are provided to facilitate main- 
tenance work and installation and removal of 
major units. Air filters are fitted in the body 
side panels to ensure clean air in the engine 
generator compartment, and special care has 
b2en taken in sealing all possible sources of 
leakage of unfiltered air into the engine 
compartment. The complete locomotive, 
including the cabs, is lined with “ Fibre- 
glass” Navy Board, thicknesses varying from 
jin to 2in thick on either side of the cab 
bulkheads. The silencer incorporates sepa- 
rate expansion and resonator chambers which 
are well lagged to prevent heat radiation. 

Welded and riveted box frame construction 
is used for the bogies which are of the 
spring bolster design. Two sets of coil 
springs on each equalising beam, damped by 
hydraulic shock absorbers, constitute the 
primary suspension. The bolster rests on 


two nests of coil springs, again with shock 
absorber damping. Suspension of the spring 
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plank is by four swing links pin-jointed with 
hardened steel bushes at the top, and knife- 
edged at the bottom connection to the spring 
plank. 


ENGINE 


The engine is a Sulzer six-cylinder four- 
stroke in-line “6 LDA 28” developing 
1160 h.p. at 750 r.p.m. ; the engine governor 
is connected directly to the exciter control, 
establishing a linear relationship which runs 
from maximum down to 200 h.p. at 300 
r.p.m. The governor responds to a command 
input in the form of air pressure and also 
to boost pressure, the arrangement being such 
that an acceleration control is jmposed to 
prevent over-temperature of the turbine or 
black smoke. The turbo-charger runs at 
about 1100 deg. Fah. and gives 10 Ib boost. 

The mechanical construction of the engine 
has changed in detail since its introduction 
before the last war. Thin wall bearings are 
new used on mains and big ends, with a 
resultant increase in the strength of the big 
end, which is designed to pass through the 
bore ; continuous operation is now allowed 
at 750 r.p.m. which was formerly an inter- 
mittent maximum. The shaft hardness has 
been increased correspondingly. The basic 
limitation on engine output is top ring tem- 
perature, and the new piston has fewer 
rings and a larger oil circulation gallery 
within the ring carrier ; the oil cooler is 
now cooled by the circulating water instead 
of by air, and the oil temperature is therefore 
higher. (The oil cooler is on the pressure side 
of the lubrication system.) The oil is speci- 
fied to be Supplement I, S.A.E. 30, of the 
best available viscosity index. A “ Fram” 
filter on a by-pass system supplies the hy- 
draulic speed-sensing unit of the governor 
and the plain bearings of the supercharger. 

The fuel injection equipment is made by 
C.A.V. but to the Sulzer design employing a 
helix on both closing and opening edges to 
suppress light load advance. The single- 
cylinder pumps each have a stop at maximum 
delivery ; all these stops are set to give the 
same delivery on the test bench and, it is 
claimed, if the engine is assembled so that 
all pumps reach the stop together load 
balancing is achieved. 

Individual pumps can be cut out, and an 
overspeed trip can override the governor and 
stop the engine. To avoid fuel contamina- 
tion of the lubricant, the conventional bent 
steel piping stops outside the rocker boxes 
and a drilled steel stud runs across to the 
injector. 

Five of the engines are being made in the 
Sulzer Brothers’ works in Switzerland and the 
remaining twenty-five are being built to 
Sulzer design by the licensees in Great 
Britain, Vickers-Armstrongs, Ltd., at Barrow- 
in-Furness, where tooling has been com- 
pleted for an output of ten engines* a 
month. The cross members round which 
the crankcase is fabricated are cast by Kryn 
and Lahy for all Vickers engines and for 
those built in Winterthur for British Rail- 
ways. The bulk of the crankshafts will be 
continuous-grain-flow products of English 
Steel Forge Corporation, Ltd., but some 
Mitchell Shackleton forgings will also be 
used ; initially all engines will have the same 
rating and overhaul lives. 


ELECTRICAL DRIVE 


The generator set consists of three 
machines : a main generator, an auxiliary 
generator and a differential exciter. The 
main generator is a single bearing, twelve- 

* ‘This output relates to, the total of 192 British-made Sulzer 
poy ge ty hg 2900 hp aad the 
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pole, separately excited and self-ventilated 
machine, rated at 735kW, 750/525V, 
980/1400A, 750 rpm. The auxiliary 
generator is an eight-pole, separately excited, 
constant-voltage machine of 32/50kW, 110V, 
325/750 r.p.m., the armature being mounted 
on an extension of the shaft of the main 
generator. Excitation is provided by a four- 
pole machine (with separate self and 
differential series windings) mounted on an 
adjustable platform on top of the auxiliary 
generator frame and belt driven from the 
main generator shaft extension. 

Each axle is driven through single reducticn 
gearing by a B.T.H. four-pole traction motor 
(type 137, BY), with forced ventilation to give 
a continuous rating of 213 h.p., 525V, 350A, 
po Fe one-hour rating of 209 h.p., 490V, 


Forced ventilation is provided by two 
blowers driven by one 12-2 h.p. motor, con- 
tinuous rating 110V, 103A, 2600 r.p.m., each 
blower serving a pair of motors. 


The motors are axle hung and nose sus- 
pended by “ Metalastik” chevron rubber 
units, which provide a soft vertical suspension 
and give ample lateral control of the motor, 
irrespective of side movement of the axle, to 
reduce tyre flange wear and improve riding 
of the locomotive. The gear wheels are of 
resilient construction and consist of a hub 
and toothed rim connected through rubber 
bushes which cushion mechanical shocks due 
to accelerating forces and track irregularities. 

Complete control of the main traction 
equipment is obtained by a self-lapping air 
valve operated from the master controller. 
On moving the power handle away from the 
“0” position, the load regulator first runs 
up, increasing the excitation and therefore 
tractive effort. At a certain point, the main 
engine characteristic is reached and thereafter 
engine speed and torque rise together, until 
full rated horsepower is reached. This control 
is achieved without the use of “ notching ” 
contactors. 

Maximum tractive effort is reached at a 
very low engine speed so that racing the 
engine to start the train is completely unneces- 
sary. Field weakening is introduced in stages 
initiated by the generator load regulator. 
The traction motors are arranged in per- 
manent parallel across the main generator 
and there are two stages of field weakening. 


The control gear is mounted in a cubicle 
near the main generator and includes pneu- 
matic contactors for the four traction motors 
and electromagnetic contactors for engine 
starting and motor field The 
battery is contained in four pull-out boxes 
suspended from the underframe. Of the 
first twenty locomotives, ten will have lead 
acid “ DP” type RK.144 batteries of forty- 
eight cells capacity, 144 ampere-hour, five- 
hour rate, and the remaining ten will have 
alkaline Nife type DL.15 batteries of 
seventy-two cells capacity, 1SSAh, two-hour 
rate. Battery charging sockets, external light- 
ing connections and hand n lamp 
weiss ane eamsaied ax uae Ma ar ae 
locomotive at solebar level. 

Cab heating and ventilation combined with 
a screen demister is fitted. Fresh air is blown 
by an electrically driven blower through heat- 
ing elements fed from the engine cooling 
system and is controlled by the driver. The 
unit can be used for blowing cool air in 
exceptionally hot weather. wipers 
are provided, and also a two-tone horn. 

The instrumentation is kept toa minimum, 
but a wheel slip light and “ engine stopped ” 
light are p together with boiler and 
ee ae aera ae These indicator 

glow dimly under normal conditions, 
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but come up brightly when a fault occurs. A 
detailed fchesone i in the engine compartment 
shows which actual part of apparatus is giving 
trouble. 

The brake equipment is of the Ocerlikon 
type manufactured by Davies and Metcalfe, 
with Westinghouse brake cylinders. A 
straight air brake is provided for the loco- 
motive operated through the driver’s straight 
air brake valve in the driver’s cabs. There 
is an automatic vacuum brake for the opera- 
tion of the brake on the train ; this vacuum 
brake is controlled by a driver’s vacuum brake 
valve in each cab of the locomotive. Opera- 
tion of this valve also controls, through a 
yacuum/air proportioning valve, the air 
brake on the locomotive independently of 
the driver’s straight air valve. The vacuum/ 
air proportioning valve is so designed that the 
air brake on the locomotive is automatically 
applied in proportion to and in synchronism 
with the application of the vacuum brake on 
the train. It also releases the air brake on 
the locomotive in proportion to the increase 
in vacuum in the vacuum train pipe and is, 
therefore, in synchronism with the release 
of the vacuum brake on the train. To simplify 
maintenance most of the brake valves are 
contained in a separate brake cubicle. 

On each bogie there are four 8in Westing- 
house horizontal brake cylinders, each with 
a slack adjuster. Air for the locomotive 
brakes and for the air-operated control equip- 
ment is provided by a Westinghouse DVC.2 
compressor with a capacity of 39-5 cubic feet 
per minute against a pressure of 100 Ib per 
square inch in the main reservoir. Vacuum 
for the train is provided by two Westinghouse 
4V. 110-G exhausters with a combined 
capacity of 220 cubic feet per minute at 1000 
r.p.m. There is provision for the installation 

A.T.C. fittings. 

Locomotive D.5000 is the first in this 
country to make use of the anti-slip brake 
already well established on the Continent. 
The anti-slip device consists of two relays, 
which are fitted singly between the two motors 
of each bogie ; any variation in speed of the 
motors creates a voltage differential which 
causes the indicator light in the cab to glow 
brightly. Then the driver eases off the power 
control lever and presses the anti-slip button 
which gives a slight application of all the 
wheel brakes through the medium of an elec- 
trical impulse to the diaphragm of the air 
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brake valve. Dimming of the indicator light 
occurs when the slip has been controlled and 
the power lever may then be opened up. 
Separate operating switches are provided for 
the anti-slip brake and for sanding. 

Steam for carriage warming is provided 
by a Stone-Vapor boiler having a capacity 
of 1500 lb of steam per hour at 60lb per 
square inch. 

Boiler feed water treatment is provided by 
the T.L.A. system witha hydrostatic doser tank. 

The engine cooling is a complete by-pass 
system incorporating self-draining radiators 
and is designed to give full automatic tem- 
perature control, together with complete 
frost protection at all times. It incorporates 
servo-operated thermostatic by-pass, together 
with a four-position control whereby the 
radiator is progressively brought into opera- 
tion and the radiator fan speed is progres- 
sively increased. A compressed air connec- 
tion (10 lb per square inch) is provided at 
each side of the locomotive for fuelling from 
a tanker wagon, if required. 

A fixed CO, installation is provided con- 
sisting of three 50 lb CO, cylinders which are 


Higher-Output 


HERE is now available from Norris, Henty 
and Gardners, Ltd., Patricroft, Manchester, 

a new vertical oil engine for vehicles requiring 
150 h.p. The 6LX, as it is designated, runs at 
the same speed as the 6LW, up to 1700 r.p.m., 
and is interchangeable with it so far as mountings 
and flywheel housing go ; certain components, 
such as the governor and the timing drive, are 
common to both engines. The stroke is the same, 
at 5in, and the cylinder centres are the same, but 
a 43in bore instead of a 4}in bore has been 
rendered possible by using a monobloc cylinder 
casting instead of two blocks of three. The 
capacity is 10-45 litres (638 cubic inches), and 
the weight, including flywheel, about 1585 lb ; 
the power-weight ratio, under 10-6 lb per horse- 
power, is noteworthy on an engine running at 
such a conservative speed. The engine is also 
conservative of fuel ; at full rack the consump- 
tion lies between 0-33 Ib and 0-34 Ib per horse- 
power-hour between 600 r.p.m. and full speed, 
and at reduced torque operation at over 40 per 
cent efficiency is claimed to be possible. These 
performance figures are guaranteed; they 
exclude the losses due to cooling fan, air com- 
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manually operated from the driving cabs and 
from external positions and accessible from 
ground level, also two 24 lb (squeeze grip) 
CO, gas extinguishers and 1 quart C.T.C. 
extinguisher are provided in each cab. Fire 
detectors are also provided through the 
locomotive and these operate an alarm bell 
in each driving cab. Release of foam is not 
automatic but under the control of the 
locomotive crew. 

The lifting and jacking points, including 
towing eyes, &c., are designed not only for 
main workshop requirements, but also to 
facilitate rerailing of the locomotive in case 
of accidents. 

The locomotives D.5000-5029 are designed 
and built to the requirements of the British 
Transport Commission under the general 
direction of Mr. R. C. Bond, Chief Mech- 
anical engineer, and Mr. S. B. Warder, Chief 
Electrical Engineer of the British Railways 
central staff, B.T.C. The detailed design 
and supervision of construction are the 
responsibility of Mr. J. F. Harrison, Chief 
Mechanical Engineer, Derby, London Mid- 
land Region. 


Vehicle Engine 


pressor, generator or “ inadequate” induction 
or exhaust systems. 

The combustion system, which uses masked 
inlet valves, resembles that of the earlier engine, 
but by virtue of including the results of the most 
recent development, shows a slightly better 
efficiency. The piston is to a new design which 
will, in due course, be applied to the LW ; the 
webs holding the gudgeon-pin bosses extend 
further down the piston in order to carry heat 
from the crown into the skirts, the piston differing 
from a slipper design in that below the bosses 
it has a full circular skirt. Both the gas rings 
are chrome-plated and parallel in section ; by 
rigid inspection it is found possible to ensure 
that all rings bed all round their circumference 
to their full depth (to check the latter they are 
rubbed in a clean, dry liner and the marking of 
the periphery examined), and it is found that 
bedding in of the rings is completed after three 
or four hours while still on the works test bed. 

The connecting-rods, rifle drilled and polished 
on the tension faces, have thin-wall big-end 
bearings. White-metal bearings are used for 
the main bearings ; the housings and the shells 
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are finished by boring in line, and the control 
on the process is such that any half bearing can 
be placed anywhere in any crankcase. During 
assembly, cranks, machined from steel stampings, 
are offered up with no selection or fitting, and 
are always free enough to rotate by hand. 

The crankcase is of aluminium, and possibly 
300 Ib lighter than a cast iron part such as might 
be used on a marine unit. The crankshaft is 
devoid of balance weights, so that crankcase 
stiffness is critical, and an approach to a tunnel 
construction is obtained by making the bearing 
caps a push fit between the side walls and clamp- 
ing the side walls together by studs passing 
through clearance holes in the cap. These bolts 
have blind nuts, as can be seen, but the length 
of the stud is such that both nuts must be in 
safety. The bearing cap studs, which have rolled 
threads, also carry the cylinder block holding- 
down nuts. 

The sump is a magnesium casting, finished 
with aluminium paint. It is attached to the 
crankcase with a metal-to-metal joint and, we 
are advised, it further stiffens the crankcase. 
Our illustration shows fittings on the sump to 
allow oil to be passed to and from an oil cooler ; 
a pump for this purpose can be fitted to the fuel 
pump cambox and driven by helical gears. Since 
this oil is returned below the strainer, an addi- 
tional filter is included in the return side. The 
main filter has a paper element. Continuous 
lubrication of governor, fuel pump and all bear- 
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ings except those of the fan, is provided. Supple- 
ment I oil is specified. 

There are some minor differences from earlier 
engines; the governor is now completely 
enclosed, and the studs holding the manifold 
clamps have been strengthened so that the clamp 
is more likely to break than the stud. The 
decompressor shafts, which act on the inlet 
— are separate for each of the two cylinder 


An early engine was demonstrated to us on 
the test bed. At full torque, both at full speed and 
at much less than idling speed (430 r.p.m.) the 
exhaust was perfectly clear. The governor run-up 
at full speed was about 6 per cent, and the aill- 
speed governor would establish idling with little 
overshoot after an abrupt shut down from full 
power on a water brake. Sustained high-torque, 
low-speed running drew some exhalation from 
the crankcase breather. 

It is expected that the new engine will appear 
at the Commercial Motor Show mainly as an 
alternative to the 6LW where it is desired to take 
advantage of the increased legal maxima. It is 
the view of the manufacturers that turbo-charging 
merely to improve efficiency is not commercially 
justifiable, and that supercharging to increase 
engine outputs will prejudice the long overhaul 
lives expected of the engine. Since the new engine 
is, as our description indicates, much stiffer than 
the old, but governed at the same speed, it is ex- 
pected that engine lives will be fully satisfactory. 


Investment Castings from Mercury 
Patterns 


[NVESTMENT casting from patterns of cast 
mercury is a process that has been accepted 
in the U.S.A. for about ten years. Known as the 
* Mercast’’ process, it is now in use in this 
country.* Sankey-Telcon, Ltd., a company 
owned jointly by Guest, Keen and Nettlefolds, 
Ltd., and the Telegraph Construction and Main- 
tenance Company, Ltd., is the sole operating 
licensee outside the U.S.A. The company was 
formed approximately three years ago and, after 
a preliminary development period, has been in 
production for about eighteen months. 

Mercury as pattern material for investment 
casting has the following advantages :—(1) 
Expansion is small enough for thin shell moulds 
to be employed without cracking. (2) Intricate 
patterns can’ be accurately produced by abutting 
or “booking” simple components together 
in a jig; this is because solid mercury parts 
fuse readily under light pressure. (3) Density 
and wetting permit reproduction of minute 
detail. Zircon-base refractory investment mate- 
rial free from moisture, together with a mer- 
cury pattern, can be used to make a shell 
mould which, after firing, is strong, stable and 
inert to most alloys. The shell mould is thought 





* “Investment Casting Using the Mercury Pattern Method,” 
H. H. Scholefield, D. A. Chapman, H. Fallmann and R. E. 


Gossett, Conference on Technology of Engineering Manufacture, 
Paper 9, March, 1958, Institution of Mechanical Engineers. 


to be better than the block mould produced by 
other investment techniques. Castings from it 
are free from porosity, shrinkage cavities and 
blow-holes ; grain size is controlled and dimen- 
sions are consistent. The particle size of the 
investment material is selected in relation to the 
metal being cast, and fine surface finish is 
obtained. Chills in the shell moulds allow direc- 
tional solidification to be induced, even in those 
cases where rapid changes in cross section occur. 
The strength of the thin shell will with- 
stand mechanical shock when casting by suction, 
vibration, inversion, centrifugal or vacuum 
methods. 

It is claimed that specific design requirements, 
unobtainable by other techniques, can be met. 
More’ accurate castings with better surface 
finish, more complex castings and castings with 
very good mechanical properties can be produced 
readily. In fact, it is stated that these castings 
can be stronger than their forged counterparts. 

Generally, the tolerance obtainable is +0-003in 
per inch for most alloys. Somewhat closer 
tolerances apply for aluminium alloys. Toler- 
ance does notjincrease disproportionately with 
length, e.g. castings 9in long can be held to a 
tolerance of +0-018in. Concentricity and fiat- 
ness is another characteristic. Aluminium alloys 
have a 50 to 60 micro-inches r.m.s.; ferrous 
alloys of low alloying content, 100 to 150 micro- 





Some ‘* Mercast”’ shell moulds 
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inches r.m.s.; ferrous alloys of high alloying 
content, 50 to 100 micro-inches r.m.s. 

To produce castings to close dimensional 
tolerances, the patterns taken from the dies must 
be to even closer dimensional tolerances. This 
alone requires a high standard of tool making. 
Furthermore, to avoid leakage of mercury, 
adjacent faces must mate with a clearance not 
greater than 0-000Sin. 


PATTERN AND MouLD-MAKING SHOP 


The “ Mercast” process is practised by 
Sankey-Telcon, Ltd., at Telcon Works, Manor 
Royal, Crawley, Surrey. In the pattern and 
mould-making shop there are two insulated 








tanks, one internally 11ft x 4ft 6in x 4ft 9in deep, 
and the other 6ftx4ft 6inx4ft deep. These 
tanks are kept at a temperature of —63 deg. to 
—67 deg. Cent. and —60 deg. to —63 deg. Cent. 
respectively by a mechanical refrigerator. 
Mercury in the dies is frozen in the first tank. 
The patterns, after extraction from the dies, are 


‘ . 


invested with the zircon-base in 


As the tools are dismantled after freezing they 
are returned to a warming tank filled with 
acetone ; here their is brought up 

the room in readiness for the next 
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flameproof motors. Because of its intermittent 
use this tank is cooled with solid carbon dioxide 
mechanical 


dangerous, and precautions are taken to ensure 
that the concentration never reaches a level at 
which the health of persons might suffer. 


FOUNDRY AND FINISHING 


The green moulds from the pattern and mould- 
making shop are first dried by infra-red radiation 
in a ca cabinet, and are then fired at high tem- 
tures in a trolley hearth electric furnace. 
case there may be traces of mercury 
the — moulds, both the drying 

the firing furnace are ventilated 

rced draught. The manner of pouring 

upon the complexity of the mould and 

being cast. Apart from the more con- 

methods, the moulds are well suited 

in vacuo. As the moulds are porous 

: from moisture, entrapped gases and air 

and thin shell moulds are readily 

the inner face without creating sub- 

gradients from the outside 

face of the cavity. These moulds 

require less space than the block variety and 
many more can occupy the vacuum furnace. 

The inspection department works to both 
A.LD. and A.R.B. requirements and has facilities 
for radiographic examination, crack detection, 
dimensional inspection, &c. 

Some EXAMPLES 

Many types of waveguides including tight 
bends, horns, &c, are being regularly manufac- 
tured. Both E and H plane bends with integ- 
rally cast flanges are produced in S and X bands. 
These are cast either in aluminium alloy LM.8, 
which is the best available compromise between 
machinability and castability, or in gunmetal. 
Tolerances consistently maintained are +0-002in 
on the 0-9in and 0-4in dimensions and +0-004in 
on the lin and 3in dimensions. Surface finish 
is maintained at 25-35 micro-inches r.m.s. As 
flanges are cast on, the only finishing necessary 
is the machining of the flange faces, including 
choke grooves, and the drilling of fixing holes. 
Complex horns containing transfer sections have 
proved to be particularly suitable for the process ; 
they are very difficult to fabricate in aluminium 
alloys. 

Experimental work has shown that complex 
blades for gas turbines can be cast by the “ Mer- 
cast” process with a sound metallurgical struc- 
ture. Dimensional tolerances are +0-005in but 
in fact the dimensions are usually held from 
+0-003in to +0-005in. Surface finish of 40-65 
micro inches r.m.s. is attained, depending on the 
alloys used. 
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Road Transport Equipment 


HERE were demonstrated in London this 

week the prototypes of new equipment for 
British Road Services. We illustrate a Leyland 
“ Octopus’ with a “ Tripad ” body ; this can 
be removed in three sections, 8ft long, all of 
which are identical. The body sections can be 
treated as pallets, being at least as strong as an 
ordinary platform body but, in order to comply 
with the chassis, not particularly stiff in torsion. 
The sections are handled by a Shelvoke and 
Drewry fork lift truck with the ability to traverse 
the forks both in the vertical and the side-to-side 
direction ; they are loca- 
ted by pyramids on the 
frame and recesses under 
the pallet, a system 
which allows them to 
be offered down about 
3in from their final posi- 
tion in the horizontal 
plane. The two-locating 
points are on a diagonal, 
and so the pallet can be 
turned 180 deg. The 
load is, of course, lashed 
to the pallet, and the 
pallet must be secured to 
the chassis; this is 
done by a shaft with left- 
and right-hand threads 
drawing slides or rollers 
over a tapered slide 
under the body section. 
The shaft is turned by a 
removable crank handle 
and a warning sign 
appears beside the han- 
dle fitting when the locks 
are withdrawn. The pro- 
totype weighs less than 
9 tons unladen, com- 
plete with body sections, 
so that the “ Tripad” 
does not impose a great _ 
weight penalty—the sections at present weigh 
8 cwteach. The system could, it is believed, be 
readily applied to articulated vehicles also ; 
smaller vehicles used for shunting would carry 
two or even one pallet. The sections can also be 
loaded on rail vehicles. Further prototypes will 
be built on Bristol and A.E.C. chassis. 

Another development intended to reduce the 
expenses and delays experienced in depots was a 
Douglas “* Tugmaster ”’ intended for manceuvring 
semi-trailers over short distances. This unit, 





The “‘ Tripad *’ system divides the loading platform into three detachable pallets 


the “ R.M.” model, differs from previous ver- 
sions in that the selection of fifth wheel height 
is to some extent automatic. If the fifth wheel is 
set too high for any particular trailer, great force 
is needed to engage with it, and if it is too low, 
the king pin may not engage. The “ R.M.” has 
two strips set into the upper face of the fifth 
wheel and standing proud about }in which, 
when depressed, allow the wheel to drop on its 
hydraulic rams ;_ if, therefore, the wheel is set 
rather high and engaged reasonably slowly, the 
coupling will engage with about in clearance 





This slave tractor for semi-trailers has a fifth wheel raised by hydraulic rams 


between the turntable faces. The hydraulic rams 
can then be used to lift the trailer until its under- 
carriage is clear of the ground. 

The hydraulic system is simple. There is a 
constant delivery pump geared to the engine ; 
when “ Raise ’’ is selected the delivery pressure 
rises until oil is passed through’a non-return valve 
to the rams. ‘ Lower ”’ opens the way for oil to 
return from the rams to the reservoir. ‘ Auto- 
matic ’’ opens a valve in series with the valves 
under the sensing fingers on the fifth wheel, and 
the wheel drops until there is no load on either 
strip. All flow from the rams passes through 
flow limiting valves on the ram side of the flexible 
hoses. 

As the fifth wheel is raised and lowered, cams 
limit its greatest (nose up) inclination. An 
optional attachment will be a fork lift fitting on 
the rear of the chassis and rising by a linkage to 
the fifth wheel. This will handle 10 cwt. at 
about 2ft centres. 

There was also shown a vehicle built in an 
attempt to gain the ease of access to the cab 
associated with underfloor-engined vehicles on a 
chassis with a vertical engine. For street delivery 
work sliding doors were deemed desirable, 
and therefore the result is very similar to the 
standard Thames 2-ton van with the steel 
Garner body, except that there are no doors at 
the rear. A B.M.C. 3-ton forward control chassis 
has been modified by moving the driver’s 
position back approximately 1ft so that the 
doorway is behind the wheel arches: this has 
caused the pedals to lie in the confined dimension 
between the engine cowling and the mud- 
guard. 

The windscreen has been moved back so that the 
front half of the engine is in a small removable 
bonnet ; the windscreen glasses are very deep, 
but it is not possible for the driver to see the 
nearside wing nor, if the nearside door is shut, 
the kerb beside the vehicle. The body, conven- 
tional for small quantity production and cor- 
respondingly primitive in shape, has a trans- 
lucent plastic roof and a shallow, heavy tail- 
board. 
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U.K. Atomic Energy Authority’s 
Annual Report 


THE fourth annual report of the U.K. Atomic 
Energy Authority (H.M. Stationery Office, price 
4s. 6d.) was presented to Parliament on Thurs- 
day, July 24: it covers the year ended March 
31, 1958. Some of the projects are outlined 
below. 

Controlled Thermonuclear Reactions.—The 
report lists the five stages through which develop- 
ment must pass: (i) evolution of a method by 


which gaseous deuterium, or a gaseous mixture 
of deuterium and tritium, can be raised to, and 
kept for an appreciable time at, temperatures of 
some millions of degrees Centigrade; (ii) 
attainment of a temperature sufficiently high to 
secure Clear evidence of thermonuclear reaction ; 


preliminary study. A larger 


(iii) further and more protracted elevation of the 
temperature until the rate of reaction is such 
that the heat from fusion is equal to the loss by 
radiation ; (iv) increase of output until there is a 
net gain of power for the apparatus as a whole ; 
(v) construction of an economic producer of 
power. Work done so far has been concerned 
with the first two stages only, and the experi- 
ments with “* Zeta ’’ and “ Sceptre II] are well 
known.* The present report reviews also the 
research that is being done at the Atomic 
Weapons Research Establishment. There the 
preferred approach is to heat the gas by cylindric 
shock compression. A straight discharge tube 
carries current between planar electrodes that are 
connected externally by a co-axial metallic 
sheath closely enveloping the tube. Rates of rise 
of current exceeding 10"A per second have been 
measured, and cylindric shock heating is the 
dominant feature of the discharge. 


*See Tue Enorveer, January 31, 1958, page 160; May 23, 
1958, page 781. 
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bank designed to pea ey a apa so me 
30kV has worked at 25kV and caused a rise of 1°5 « 10'* A/second in deuterium 


At a press conference devoted to the report, it 
was stated that the original “ Zeta’’ apparatus 
has been dismantled for modification. A form 
known as “ Zeta IA ”’ will be erected in the next 
few months incorporating a few relatively minor 
changes. “ Zeta IB,” which is to pass higher 
currents and, it is hoped, attain temperatures 
around 10’ deg. Cent., should be ready early in 
1959. The design of * Zeta IL” has just been 
started. This device is much larger in conception 
than its forerunners, but no prediction of per- 
formance (or cost) is possible yet. The aim is to 
accomplish stage (iii) in the above programme, 
and this entails temperatures in the order of 
10° deg. Cent. The machine is to be installed 
either at Harwell or the new establishment at 
Winfrith Heath. 

Dounreay Fast Breeder—The diversion of 
effort following the 
accident at Windscale, 
together with work rfe- 
quired to modify “ equip- 
ment within the biologi- 
cal shield,’ has delayed 
completion of this re- 
actor, but all the civil 
engineering and major 
mechanical construction 
was finished in the year 
under review. The 
Authority’s confidence in 
the design was expressed 
at the press conference 
already referred to, but 
it was emphasised that 
this work was more for 
the long-term than other 
enterprises now under 
way. The eventual use- 
fulness of the reactor, 
and its ability to burn 
plutonium, were not in 
doubt, nor was its safety. 
Criticality would be 
achieved in spring or 
summer next year, after 
which the plant would 
be ran at a level of a few 
megawatts for a lengthy 
trial period. 

Advanced Gas-Cooled 
Reactor.—Planning of 
a prototype carbon- 
dioxide-cooled graphite- 
moderated reactor to use 
ceramic fuel began in 
September, 1957. The 
objective is to attain a 
temperature between 
what is reached in the 
civil nuclear power 
stations now being built 
or developed by industry, 
and what is hoped for in 
the high-temperature gas-cooled reactor men- 
tioned below. 

The canning material for the enriched uranium 
oxide fuel elements is to be beryllium, according 
to present intentions, but the reactor will be 
designed so that other methods of fuelling may be 
tried. 

High-Temperature Gas-Cooled Reactor.—Con- 
sideration has been given in the first instance to 
the use of a non-metallic fuel element producing 
an outlet gas temperature of about 700 deg. Cent. 
The system would be suitable fer operating the 
U**/Th cycle, and should have a high conver- 
sion ratio and high burn-up. Because of the 
radical departures involved, it will be necessary 
to test the principles in a flexible experiment 
before building the prototype. 

Gas-Cooled Heavy-Water-Moderated Reactor. 
—The suggests that the best possible alter- 
native to the advanced gas-cooled reactor, should 
progress with the latter be disappointing, t 
well be a heavy-water-moderated reactor 


by gas. Present study is mostly devoted to the 
engineering ; if a satisfactory design can be 
evolved, the first commercial station might be 
commissioned in the late 1960s. 


Symposium on ‘‘Nuclear Fuel Cycles’’ 


Tue Institute of Physics, one of the constituent 
bodies of the British Nuclear Energy Conference, 
announces that it is arranging a Symposium in 
London on “ Nuclear Fuel Cycles *’ on January 
22 and 23, 1959. The symposium will cover the 
following topics : “Long-Term Reactivity 

nges,”” “Theory of Once-Through Fuel 
Cyeles,”’ “ Perturbations Due to Fuel Cycles,” 
" Optimisation of Fuel Cycles for Nuclear Power 
sores) * and “ Fuel Cycle Operational Prob- 
lems 

The papers which have been invited will cater 
mainly for persons working in the field, and will 
deal with the applied physics aspects of the fuel 
cycles which form the basis of the immediate 
nuclear power programme. Abstracts (but not 
preprints) of the papers to be read or presented 
at the Symposium will be available early in 
January. 

Application forms for tickets to attend the 
Symposium are obtainable from the Secretary of 
the Institute of Physics, 47, Belgrave Square, 
London, S.W.1. The Symposium will be pub- 
lished in the Journal of the British Nuclear 
Energy Conference. 


Fluorescent Lighting in ‘‘ Vanguard ”’ 
Airliners 

We are informed that The General Electric 
Company, Ltd., in collaboration with Vickers- 
Armstrongs (Aircraft), Ltd., has developed a 
transistor-oscillator inverter unit which, for the 
first time in this country, enables fluorescent 
lighting to be used in airliner cabins, operated at 
low voltage through static equipment from the 
aircraft’s batteries. 

These units will be used with fluorescent light- 
ing in the Vickers “ Vanguard” turbo-prop 
airliners which are being built for British 
European Airways and Trans Canada Airlines. 

In the “Vanguard,” 4ft and 3ft “Osram” fluores- 
cent tubes are being used for the main cabin light- 
ing. To secure the desired low surface brightness 
from the “ ’ diffusing enclosures, the 
tubes will be operated at a reduced wattage. The 
transistor-inverter equipment for each fluorescent 
tube has been designed to operate over an input 
voltage range of 22-28V d.c. 

The advantages of this development in its appli- 
cation to aircraft cabin lighting lie partly in 
increased passenger comfort resulting from the 
low brightness of fluorescent tubes, and partly in 
the greater economy and reduced maintenance 
resulting from the use of the transistor-oscillator 
inverter. The G.E.C. transistor-inverter unit 
rr pa designed down to a weight of only 

We learn that a G.E.C. 


this train have been equipped with the system, 
operating on the 24V d.c. supply from the coach 
batteries which is ro tags by means of the 
inverter units to provide ite i 

voltage at a high frequency. "These fot ust 
“Osram” 2ft 20W “Warm White’ fluorescent 
tubes operated at full brightness. The experimental 
railway fitting consists of an anodised aluminium 
backplate serving as a reflector, on top of which 
any BR cationr yy Bbnar vrs Hs Berman 
by 24in high and containing the transistor- 
inverter and lamp circuit equipment. 
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Road Research, 1957 


Tue Annual Reports of the Road Research 
Board and of the Director of Road Research for 
1957 have now been published. Four new 
members joined the Board in the period, one of 
whom is a member (Companion) of the Institu- 
tion of Mechanical Engineers. 

Some surprising figures appear as a result of 
traffic surveys: in London, only 5 per cent of 
omnibus passengers were travelling on business. 
Speeds of vehicles on main roads and motorways 
in Belgium, Holland, Germany and France were 
measured, and were found to be higher than in 
England in all cases : a mean speed of 30 m.p.h. 
for cars has therefore been assumed for the new 


on the A.5 route from London to Birmingham : 
a large car (2-2 litres) (sic) averaging 38 m.p.h. 
the road achieved 25 m.p.g., corresponding 
a steady speed greater than 60 m.p.h. Total 
road mileage travelled in 1956 has been estimated 
by various methods, some based upon estimates 
of average fuel consumptions of various kinds of 
: the results show that the average 
annual mileage is that of the average car, 7800 : 
p.s.v. average 29,000 and goods vehicles 11,000, 
but motor-cycles, which class, of course, includes 
motor-assisted cycles, have an average of 3400 
miles per year. 

Studies were made of the effect of the change 
in the speed limit for heavy commercial vehicles 
from 20 m.p.h. to 30 m.p.h.: an increase in 
traffic flow of 44 per cent was achieved with an 
increase in the average speed of such vehicles of 
0-8 m.p.h., whereas under the old limit the speed 
would have fallen 0-4 m.p.h. 

The accident statistics are examined to validate 
the laboratory’s use of “ skidding resistance ”’ 
as an index of the incidence of skidding. It is 
inferred that skidding is a significant cause of 
accidents: no evidence of the influence of 
vehicle design upon this behaviour is mentioned. 
The high observed performance of Continental 
head lamps (see page 489, October 5, 1956) led 
to the construction and trial of a bulb shield 
which could be inserted into the conventional 
British head lamp and would, of course, be in 
action whichever filament was in use: some 
reduction in troublesome glare in fog and rain 
and also in the performance of the lamp was 
observed. 

Accident “ on-the-spot ’’ investigations have 
given significant results. A yielding rather than 
a stable steering column affects the severity of 
injuries to drivers, and it is stated that a toughened 
glass windscreen has a superiority over a lami- 
nated transparency as regards the likelihood of 
injury to the occupants: the examples illus- 
trated are a “Consul” badly damaged by 
running under the rear of a goods vehicle and 
almost bereft of windscreen, the driver of which 
was not hurt by glass, and a “ Magnette”’ 
apparently u but for a windscreen 
fractured by the driver cutting himself on it. 

An analysis of fatal accidents brought out that 
the relative safety of the roads at night (10 p.m.- 
4 a.m.) is reduced by drinking : in one-half of the 
accidents at night (21 per cent of all accidents) a 
driver involved had been drinking. The statis- 
tics are examined to show that the number of 
fatal accidents in which the participants had 
been drinking (drinks probably alcoholic) is far 
larger than the number precipitated by actions 
under the influence of alcohol. 

Work on materials and methods of construc- 
tion was extensive : details are given of the full- 
scale experiments at Alconbury Hill on the 
Great North Road. Two sections of electrically 
heated road were operated during the winter of 
1956-57 and showed that the operating costs 
might well be far exceeded by the savings result- 
ing. Road verges have been the subject of 
investigation as a result of the continued use of 

tanding verges: in Sussex there have been 
laid experimentally lengths of hard shoulder 
and of flush verge carrying water away to the 
drain. 
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Passenger Liner for North Sea 
Service 


Now sailing in the Hull-Rotterdam service is 
the “ Bolton Abbey” which has been built by 
Brooke Marine, Ltd. for the British Transport 
Commission to the designs of Burness, Corlett 
and Partners, the Commission’s consultants. 
The design, as can be seen in our illustration, 
departs from the traditional in that the two holds 

ai 


and Hornsby diesel engines: with each engine 
developing about 1700 b.h.p. at 190 propeller 
r.p.m. a mean trial speed of 17:15 knots was 
attained. 


The principal particulars of the ship are : 


ae foe aes Me a eee a 
Depth moulded to upper deck... ... in 
Draught Summer . 14ft 
Deadweight... ... ... .. «.. ... 1080 tons 
Service Speed Loaded eee ose eee 15S§ knots 


Particular attention had been paid when plan- 
ning the ship to take into consideration the 
possible development of container traffic and 
cargo shipped on pallets. The ‘tween deck 
spaces have been specially adapted for the latter 
form of cargo and the scantlings of intermediate 
beams and frames have been reduced by the 
introduction of deep beams and web frames 
forming a cantilever system. These are spaced 
so that containers can be stowed without obstruc- 
tion. The hatches serving No. | and No. 2 holds 
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engineer officers have their cabins on the boat 
deck, where a suite is provided for the captain. 
Considerable attention has been paid to safe- 
guards against fire and a Grinnell sprinkler 
system has been installed together with the wide- 
spread use of incombustible material, and all 
accommodation bulkheads and ship linings are 
of “ Marinite *’ faced with “ Perstop ” or “ Ware- 
rite.’ Fire protection in the cargo spaces con- 
sists of Kidde-Riche smoke detecting equipment 
and a CO, fire extinguishing system. Thermo- 
tank, Ltd., has been responsible for the heating 
and ventilating of all the accommodation and all 
the cargo spaces are mechanically ventilated on 
the Thermotank system for the carriage of 
perishable goods. Stone’s electrically operated 
watertight doors, controlled from the bridge, 
are fitted, while for life-saving purposes the ship 
is equipped with two Viking-Marine glass fibre 
hand-propelled lifeboats, each of 40 persons 
capacity and carried under Schat davits, and six 
Beaufort 20-person inflatable life rafts. Navi- 
gational aids include : a Decca Navigator and 
Mark 5 Radar ; Marconi W/T and D/F equip- 
ment; Kelvin Hughes echo sounder; and 
Chadburn Synchrostep electric telegraphs. 


MACHINERY 


Power for propulsion is provided by two Mark 
8 V.O.X.M. four-stroke pressure charged diesel 
engines which drive through Hindmarch-M.W.D. 
reverse reduction gearboxes giving a reduction 
ratio of 2298 to 1. Aft of each box is a hydraul- 
ically controlled shaft brake which is auto- 
matically applied when the gearbox control is 





M.V. “ Bolton Abbey ”’ on trials 


measure 36ft by 20ft and 60ft by 25ft respectively 
and are fitted throughout with MacGregor sliding 
steel hatch covers, those on the second deck 
being of the latest flush design. The bale capa- 
cities are: No. 1 *tween deck 26,322 cubic feet ; 
No. 1 hold 11,605 cubic feet; No. 2 ’tween 
deck 41,445 cubic feet and No. 2 hold 35,725 
cubic feet. Two 7-ton derricks serve No. | 
hatch while at No. 2 hatch there are two 3-ton 
and two 10-ton derricks. All are mounted on 
goal post derrick posts and powered by four 
3-ton and two 5-ton electric winches. 


ACCOMMODATION 


A total of eighty passengers is carried in com- 
fortable and well planned accommodation which 
adequately meets the requirements of a voyage 
between Hull and Rotterdam. There are twelve 
single-berth and thirty-four double-berth cabins 
arranged on the poop and upper decks with a 
spacious lounge on the poop deck forward and 
a well appointed restaurant located at the for- 
ward end of the accommodation on the upper 
deck. The crew is berthed in single- and double- 
berth cabins on the second deck aft and have a 
spacious mess on the port side. Deck and 


moved through the neutral position. Each 
engine has eight cylinders of 17in bore by 18in 
stroke with direct injection and a brake mean 
effective pressure, at maximum output, of 
119-2 1b per square inch. The maximum con- 
tinuous service output at the gearbox shaft coup- 
ling is 1806 b.h.p., the twelve-hour rating being 
2150 b.h.p. at 435 r.p.m. Controls are grouped 
aft. Starting of the engines is by compressed 
air stored in four receivers and provided by 
three Hamworthy compressors each with an 
output of 28 cubic feet per minute at 350 Ib per 
square inch. Two are driven by 15 h.p. electric 
motors and the third by a 16 b.h.p. Ruston diesel 
engine. 

For the diesel oil there is one purifier and 
settling tank of four tons capacity: for the 
lubricating oil there are two purifiers and two 
800-gallon tanks for clean ajl and one 1600- 
gallon tank for the storage of dirty oil. A Spanner 
“ Swirly-flo ’ boiler of 60 Ib per square inch work- 
ing pressure supplies the steam for all the require- 
ments of the ship, and to meet electrical demands 
there are three 135kW, 220V d.c. generators each 
driven by a Ruston Mark 6 VCBZ diesel engine. 
A 27kW diesel-driven emergency generator is 
installed in a room on the boat deck. 
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The air intakes can be seen below and the faired exhaust pipes above 
each end of the fuselage of the Bristol **192 


Shaft-Turbine Helicopters 


Tue first flights took place during July of 
two new helicopters with free-turbine engines 
and mechanical transmissions. The first to fly 
was the Bristol 192, equipped with two Napier 
“* Gazelle’ engines; the normal demand on 
each engine is 920 h.p. and, since the unit is 
cleared to give 1300 h.p. for one hour, an ample 
reserve is available for tropical or other adverse 
conditions. In the event of an engine failure, 
the remaining engine can attain an emergency 
rating of 1650 h.p.; the power is divided between 
the rotors by the shaft which keeps them in phase. 

The 192 has a maximum weight of 18,000 Ib ; 
there is room for up to twenty-five troops. 
Freight can amount to 6000Ib distributed or 
4000 Ib concentrated, and a load up to 5250 1b 
can be carried slung from a point under the 
fuselage. The cruising speed is expected to be 
120 knots. Full instrument flying equipment is 
fitted, and there is provision for an automatic 
pilot. The machine is in production for the 
Royal Air Force for transport and rescue duties. 

The second was the Saunders-Roe P.531, a 
derivative of the “‘ Skeeter,”’ built as a private 
venture. Our illustration shows that the boom 
and tail is that of the earlier machine, and on the 
prototype the rotor has four “ Skeeter ’’ blades, 
although blades with a better resistance to rain 
may be adopted later. A 450 h.p. Blackburn- 
Turbomeca “* Turmo ”’ engine is fitted behind the 
rotor axis ; the power is carried, from the free 
turbine, forward below the engine to a gearbox 
designed for considerably greater power, in view 
of the prospect of engines such as the “ Gazelle 
Junior”’ becoming available. The enlarged 
cabin seats five, or two stretchers can be accom- 
modated inside, lying transversely across the 
back part of the cabin. The new machine is 
regarded as having applications not only as a 
civil or military personnel carrier, but also as a 
trainer much more economical than the pro- 
spective large turbine helicopters. 


Transductor-Controlled Variable 
Speed Drive 

A New variable-speed drive known as the 
“ Nevimag,” designed to operate from an a.c. 
supply and give close regulation over a 40/1 
speed range, has been developed by Lancashire 
Dynamo Nevelin, Ltd., Oxted, Surrey. The drive 
consists of a  transductor-controlled Ward- 
Leonard set feeding a d.c. motor. 

Control is effected through a magnetic ampli- 
fier which provides the excitation for the field of 
the Ward-Leonard generator. A closed loop 
system is used for comparing the armature 
voltage (which is related to the speed of the d.c. 
motor) with a speed reference source derived 
from a control potentiometer. Any error is 
amplified by the transductor which regulates the 
supply to the generator field and a corresponding 
correction is applied to the armature voltage of 
the d.c. motor. Thus, by monitoring the genera- 
tor output the necessary voltage is applied to the 
motor to produce a level speed charactéristic. 
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Compensation is provided for volt drop (JR). 
Adjustable current limitation is included as 
standard, and dynamic braking, reversing or 
automatic control of speed can be provided. 

“ Nevimag’’ drives are available having a 
designed speed range of 40/1 with +2 per cent 
regulation, from light load to full load. The 
drive can be adjusted so that the minimum 
regulation can be set at any selected speed. For 
outputs below 10 h.p. the “ Nevimag’”’ is stated 
to be, generally, more economic than the 
“‘ Varionic ” variable speed drive. 

The “ Nevimag”’ equipment consists of a 
motor-generator set, a cubicle containing the 
control unit including the magnetic amplifier, an 
operator’s control station and a variable-speed 
d.c. motor which constitutes the final drive. Of 
these items the motor-generator set and the 
control cubicle can be installed in any convenient 
place, away from the controlled machine if 
required. The control station is sited con- 
veniently for the control of the operator; it 
contains “‘ start ’’ and “ stop ’”’ push-buttons and 
a small potentiometer whereby the reference speed 
can be set to keep the speed of the drive constant 
at any value within the operating range. 
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The first stage reduction gearbox can be seen behind the “‘ Turmo ” engine 
of the Saunders-Roe 


P.531 


- Nes nym ers a — installation: it is a 
.p. “ Nevimag”’ drive with a speed range of 
30/1 applied to a Newall jig borer. In this 
instance the control cabinet and motor-generator 
set are installed next to the machine tool itself. 


Tube Cleaning Equipment 


EQUIPMENT and a technique for the internal 
cleaning of tubes have been developed recently 
by Vacu-Blast, Ltd., 4, Golden Square, London, 
W.1, and the company claims that a range of 
simple attachments enable tubes from }4in bore 
upwards to be cleaned. The Vacu-Blast machine 
incorporating a pressure/vacuum system for 
abrasive feed and recovery, with segregation of 
grit, slag and dust, forms the essential part of the 
equipment and in effect the tube itself is used to 
replace the Vacu-Blast gun with pressure and 
vacuum hoses connected at opposite ends to 
maintain a closed circuit. 

Different methods are yed for various 
sizes of tube, the blow-through method being 
used for tubes of tin bore. However, to con- 
form to the requirement that the tube cross-sec- 
tional area must be 
greater than the blast 
nozzle in order to avoid 
back pressure, the nozzle 
is connected to an 
adaptor which serves as 
a distribution box to a 
nest of tubes. The same 
system can be applied to 
tubes of 4in to 2in bore, 
but with the nozzle 
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25-Ton Tipping Tray Car 


A DEMONSTRATION was recently given of a 
25-ton capacity tray car and tipping gear at the 
works of the maker, Robert Hudson, Ltd., 
Raletrux House, Meadow Lane, Leeds. Our 
accompanying photographs show the equipment. 
The main objectives in producing this new car 
and handling system are stated to have been an 
increase in speed and efficiency while maintaining 
high standards of safety and simplicity. Speeds 
as high as 20 m.p.h. can be attained on 30in rail 
gauge with track radii of as little as 125ft, in 
underground drives only 12ft wide. To achieve 
this, double bogies are used, the bogies being 
of the Hudson-Lloyd design in cast steel, with 
taper roller bearing axleboxes to ensure a long 
service life with the minimum of attention and 
maintenance. Air brake gear is fitted on all 

ie wheels ; the system is of the “ fail to 
safety ’ kind, which ensures that in the event of 
an accident the train is automatically brought 
to a standstill. 

The tray body (Fig. 1) is of all-welded con- 
struction, heavily reinforced with rolled steel 
channel and angle sections and provided with a 
mid-feather. Besides achieving great strength, 
care has been taken to maintain a very high 
degree of internal finish. All internal corners are 
rounded and there are no protrusions of any 
kind inside the body. This is of particular 
importance, as the material which the cars are to 
carry is extremely sticky ; a clean discharge is, 
however, obtained which obviates the need for 
any cleaning gear at the dumping point. 

The dumping gear, which may be seen in 
Fig. 2; is in this case of pneumatic design (a hy- 
draulically operated version can also be supplied) 
and can carry out a complete tipping and righting 
cycle in sixty-two seconds. The controls, which are 
arranged for operation by a single person at a 
control desk, are all interlocked. Thus the body 
tipping ram cannot be operated until the frame 
stabilising clamp has been moved into position, 
and accidental damage or delays at the dumping 
point are avoided. The main pneumatic cylinders 
have a bore diameter of 20in and a stroke of 
6ft 6in. Detail design of the tipping gear was 
catried out with the co-operation of Lang 
Pneumatic, Ltd., Wolverhampton, which firm 
also supplied the pneumatic components, includ- 
ing the main cylinders. 


Re-designed Goods Vehicles 

Extensive revision of the “ Chieftain’’ and 
“Claymore ’”’ chassis has been announced by 
Albion Motors, Ltd. The “ Chieftain’ grosses 
just over 10 tons, of which nearly 7 tons are 
available for body and load, and uses the four 
cylinder, 5-5-litre Albion oil engine derated from 
100 h.p. to 90 h.p. at 2200 r.p.m. The “ Clay- 
more,”’ which is a full-forward control under- 
floor-engined vehicle, carries either 4 tons at a 
gross weight of 7 tons or 5 tons at a gross weight 
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of 84 tons. The “ Claymore”’ has a horizontal 
four-cylinder, 251 cubic inch engine derived from 
the 0.350 Leyland, with Leyland injectors and a 
Simms fuel pump with a vacuum governor: a 
special by-pass valve on the induction manifold 
allows the depression to exhaust the brake 
booster reservoir but closes to give a normal slow 
idle. This engine gives 72 h.p. at 2200 r.p.m., 
and drives a newly-designed four-speed gearbox, 
using straight-toothed gears with intervals 
between gears, changing down, of 1-747, 
1-81, and 2-0. The spiral bevel axle, of 5-85 
or 7-2 ratio, is also new. 

The larger vehicle has several differences in its 
equipment, using a C.A.V. fuel pump, a centri- 
fugal lubricating oil filter, and a positive mechani- 
cal exhauster. It has a mechanical speedometer 
but the oil pressure, brake reservoir depression, 
and water temperature gauges are electric. A 
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notable change from previous “ Chieftain” 
vehicles is the replacement of the worm drive 
axle by a spiral bevel with final reduction in the 
hubs. This design allows the centre casing to be 
reduced in depth, reduces the stresses in the half- 
shafts roughly by the final reduction ratio, i.e. 
4:1, and allows a pinion to be used which is 
large enough to be supported simply on bearings 
in front of it. The axle is illustrated here: it 
may be noted that the hub reductions are true 
epicyclics, and that the annuli float in the radial 
plane to share the load between the three pinions. 
Since the differential runs at high speed, about 
two-thirds engine speed, it is completely enclosed 
to prevent oil being centrifuged out of it. The 
axle oil lubricates stages of gearing and the 
wheel bearings, no grease being required. Normal 
20in wheels fit the hubs. The axle beam itself 
is a banjo pressing fabricated by Kirkstall Forge. 








Section through epicyclic bub reduction 
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Industrial and Labour Notes 
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Overseas Trade 


The provisional figures relating to the 
United Kingdom’s overseas trade in June 
show that the value of exports was 
£223,700,000, which was £63,600,000 below 
the May total. Exports in June were con- 
siderably reduced by the London dock strike, 
the Board of Trade points out, and for the 
second menth in succession imports were also 
affected, though to a less marked extent than 
exports. The value of imports in June was 
£300,200,000. Re-exports were valued at 
only £8,400,000, compared with an average 
of 213,500,000 for January to May. — 

The Board of Trade has estimated, using 
these provisional figures, that exports in the 
first half of 1958 reached a value of £1597 
million, 5 per cent less than in the same period 
of 1957. The overall level of export prices 
was virtually unchanged compared with the 
first half of 1957. The decline lay wholly in 
the volume of shipments. Against the 
general trend, and helping substantially to 
keep the overall decline to a modest 
amount, the Board of Trade has stated that 
exports in the engineering field have con- 
tinued to rise this year. Exports of pas- 
senger cars, aircraft and aeroplane engines 
have shown striking increases. The value of 
imports in the first half of 1958 has been 
estimated at £1,846,000, 12 per cent less than a 
year ago. Allowing for the arrival of cargoes, 
delayed by the closing of the Suez canal, at 
the beginning of 1957, and for the effect of 
the strike in May and June this year, how- 
ever, the underlying fall was 9 to 10 per cent. 
Re-exports for the first half of this year were 
£6,500,000, or 9 per cent higher than in the 
corresponding period last year, more than 
the whole of this increase being accounted 
for by rubber shipments to the Soviet Union. 


Industrial Training Council 


The Industrial Training Council was 
formally established and its aims and objects 
agreed at its first meeting held on Wednesday, 
July 23. Lord McCorquodale of Newton 
was elected chairman of the council. 

The council, which has its origin in a 
recommendation made by the Sub-Committee 
of the National Joint Advisory Council on 
the Recruitment and Training of Young 
Workers in Industry, consists of eight repre- 
sentatives of the British Employers’ Con- 
federation, eight representatives of the Trades 
Union Congress, and three representatives of 
the boards of the nationalised industries. 
The Ministry of Labour and National 
Service, the Ministry of Education, the 
Scottish Education Department, the Asso- 
ciation of Technical Institutions and the City 
and Guilds of London Institute have each 
been invited to appoint a representative to 
participate in the council’s work. 

The aims and objects of the council will 
be “To keep under review the recruitment 
and training of workpeople, to provide 
encouragement and help to industries in 
dealing with the training of workpeople, and 
to collect and disseminate information about 
aspects of training common to more than one 
industry, including information about train- 
ing practices in other countries.” In a state- 
ment issued by the council it is reported that 
the council will in the first place devote atten- 
tion to the problems presented by the coming 
“ bulge ” in school leavers. 

Lord McCorquodale, in accepting office, 
said that one of the aspects of the council’s 
work would be encouraging those employers 





who at present had no training arrangements 
to join in the task of training workpeople for 
their industry. The council is to hold its 
first business meeting during late Septem- 
ber, at which it will consider the scope of 
its work. 


Employment in 1957 

The Ministry of Labour and National 
Service has published its report for the year 
1957. The report contains details of man- 
power changes during the year, the strength 
of H.M. Forces, statistics of civil employ- 
ment and unemployment, industrial relations, 
and a review of the various services provided 
by the Ministry. 

The total working population during 1957 
declined by 61,000, but despite this, at the 
end of 1957 stood at over 24,000,000. The 
number of men and women in civil employ- 
ment increased during the year by 20,000, 
and the number unemployed by 30,000 ; the 
number in H.M. Forces was reduced by 
110,000. The average number unemployed 
during the year was 313,000, which was 
56,000 higher than the average for 1956. 

Working days lost through disputes during 
the year amounted to 8,412,000, the highest 
since 1926, over 80 per cent of this total 
being accounted for by the national strikes 
in engineering, shipbuilding and provincial 
omnibus undertakings. The total number of 
working days lost through disputes in 1956 
was 2,083,000. . 

The report contains surveys of the man- 
power position in various industries and 
services ; the work of the Ministry in col- 
lecting, analysing and publishing statistics 
relating to labour matters ; special employ- 
ment problems ; youth employment, and 


the safety, health and welfare of workpeople. . 


The fortieth session of the International 
Labour Conference, held in Geneva in June, 
is described in the report, and a summary is 
given of the main decisions. 


Shipbuilding Statistics 

The statistics published by the ~~ 
building Conference record that during 
second quarter of the year twenty-eight ships 
of 63,000 tons gross were ordered from 
United Kingdom yards, bringing the total 
orders for the first six months of the 
year to sixty-seven ships of 104,000 tons 
gross. For the twelve months ended June 30, 
1958, orders were placed for 164 ships of 
593,000 tons gross—this compares. with 
384 ships of 2,913,000 tons gross for the 
previous twelve months. A total of nine 
ships of 100,000 tons gross were cancelled 
during the quarter—so that the cancellations 
for the twelve months amounted to thirty- 
seven ships of 382,000 tons gross—and the 
order book covered 695 ships of 5,970,000 
tons gross compared with 879 ships of 
6,952,000 tons gross one year ago. 


Steel Industry 
The British Iron and Steel Federation 
has published in the July issue of Stee/ 
Review a survey of the British steel industry. 
Except in the case of cold reduced sheet, and 
to a lesser degree of heavy plate, it is stated, 
the supply of steel is now ahead of demand, 
and, in the absence of corrective action, steel 
production in the first half of 1959 will 
probably continue to run appreciably below 
capacity. 
The survey recalls that the general pattern 


of economic advance on which the present 
steel development plan is based envisaged a 
rate of increase in industrial production 
averaging 3} Fe cent a year over 1954-62. 
In fact, in first half of that period, 
industrial production has grown by only 
2-6 per cent a year. The survey goes on to 
say that an industry which has geared its 
development so closely to the assumption of 
general economic growth is bound to look 
forward hopefully to more expansive policies 
being introduced at the earliest possible 
moment. 

The survey concludes by stressing that 
timing is, indeed, the essence of the matter. 
If expanionist policies are introduced, 
measures to stimulate investment must figure 
largely in such a course. The time-lag 
between the introduction of such measures 
and the actual increase in investment spend- 
ing, it is stated, can be considerable. It is 
an essential part of such a policy that any 
Stimulus given, and it is suggested that the 
reintroduction of the investment allowances 
would seem the most desirable one, should 
be applied early enough to avoid any undue 
fluctuation in the demand for capital goods. 


Employment and Employees 

In his statement circulated to share- 
holders prior to the annual general meeting 
of Edgar Allen and Co., Ltd., on July 24, 
Mr. W. H. Higginbotham, chairman of the 
company, said that after an unpromising 
beginning, relations between employees and 
management of the parent company returned 
to their usual satisfactory state, and have so 
continued. 

It was a condition of the advance of 6 per 
cent on basic rates of engineering trades 
employees made in May, 1957, he added, 
that no further application for a general 
wage increase should be made by the unions 
during the ensuing twelve months. Almost 
immediately, however, continued Mr. Higgin- 
botham, they applied for a reduction of four 
hours in the standard working week (of 
forty-four hours) without reduction in weekly 
rates of pay ; this having been rejected by 
the Engineering Employers’ Federation, an 
application for a “ phased reduction” (by 
stages) was substituted, and is now under dis- 
cussion. It is almost certain, Mr. Higgin- 
botham said, that in the near future, an 
application for a substantial further increase 
in wage rates will also be made. 

Mr. Higginbotham then went on to con- 
sider wages and earnings. He pointed out 
that during the year the average weekly 
earnings of adult male manual workers 
increased by 43 per cent—fewer hours being 
worked than in the previous year, but the 
rate of earnings per hour rising by some 10 
per cent. As considerable efforts were made 
to reduce overtime working, this improve- 
ment in rate, he said, may fairly be attributed, 
in some degree at least, to the Share of 
ve Plan introduced in January, 

In the operation of this plan, workpeople, 
a a and executive directors 
are Closely associated : meetings are regular! 
held for discussion of possibilities of mere 
ing and increasing output, ing costs and 
bettering working conditions. bstantia! 
bonuses have already been earned and paid : 
there is good reason to expect that these 
will be greater as the conception of a com- 
mon interest is more clearly understood, said 
Mr. Higginbotham. 
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Energy Development in India 
By OUR INDIAN CORRESPONDENT 


India will spend over £500 million over the next three years on the development 
of her energy resources. A good deal of this will be spent on the expansion of 
power systems whose total capacity at the beginning of the Second Five-Year Plan, 
that is, in 1956, was just under 3000MW. By 1961, this will be more than doubled 
by the addition of at least 3300MW. The coal output, which is of the order of 
40,000,000 tons a year, is expected to go up to 60,000,000 tons at the end of the 
Pian period. Oil has been struck at two new wells in Assam which will push up 
the production from the present 500,000 tons a year to about 2,000,000 tons. 
Plans are afoot for the setting up of an atomic power plant utilising thorium, of 
which India has the largest resources posed a These ict od raise the 
country’s per capita consumption to t 0-15 metric ton o equivalent, 
caiuieaniine he tons in the United Kingdom and over 8 tons in the United States. 


NDIA is essentially an agricultural country. 
Just under 50 per cent of her national 
income is derived from agriculture and allied 
pursuits, aad less than 20 per cent from 
industry and mining.’ Like most agricul- 
tural countries, therefore, India’s consump- 
tion of different kinds of energy, related as it 
is to industrial production, is comparatively 
. In 1956, the country consumed 
about 42,000,000 tons of coal equivalent 
(t.c e.) of energy, which gives a per capita ratio 
of less than 0-12 t.c.e. In the United King- 
dom, the figure is of the order of 5 tons and in 
the United States it has been estimated at 
over 8 tons. This low consumption is a 
measure of the country’s backwardness and 
is reflected in its per capita national income. 
In 1956, it was of the order of Rs 255,* that is, 
less than £20 per head per year, about one- 
fifteenth of that of Great Britain and less than 
one-thirtieth of that of the United States.* 
There are other major qualitative differ- 
, and this is true of not only India but 
most other undevel countries of 
and the East. The di lies in the 
that while the industrialised countries 
for their energy consumption solely 
are termed primary energies, viz. 
ter power and petroleum, a good deal 
ion of under-developed 
ies is derived from such vegetable and 
energies as charcoal, firewood and, 
y in the case of India, cattle dung. 
cattle dung is by far the major 
of energy, providing as it does 
roughly two-thirds of the country’s total 
requirements. This ratio is under- 
rvs uncertain and vague, but there is 
no doubt whatsoever about the order of the 
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twice as much energy 
is supplied by cattle dung and wood fuel as 
derived from coal, water power and oil. 


ENERGY RESOURCES 


mated reserves of coking coal in India at 
about 2500 million tons and of steam and 
non-coking coals at about 40,000 million 
tons.* It is estimated that there is in addition 





* { Rupee is. 6d. Rs 1 crore £750,000 


a reserve of some 2000 million tons of lignite 
in the State of Madras in the south, and in 
Cutch in the west. These figures are to be 
compared with the estimated reserves of about 
2000 thousand million tons in the United 
States, 172 thousand million tons in the United 
Kingdom and over 1000 thousand million 
tons in China. The main coal-producing 
areas are in Bihar and Bengal, which con- 
tribute over 80 per cent of the current output. 
Other producing areas are in Madhya 
Pradesh, Vindhya Pradesh, Hyderabad, 
Orissa and Assam. There is also some coal 
available near Bikaner in Rajasthan, but 
the present production is very small. 

In 1957, the coal output was just under 
43,000,000 tons, of which about 40,000,000 
tons were despatched from the coalfields.® 
The figure represents a 5 per cent rise over the 
previous year’s output and is one-third as 
much again as in 1947, that is, ten years 
ago. The production has been rising steadily 
since the turn of the century when it stood at 
7,600,000. During the first world war it 
shot up to about 20,000,000 tons, at which 
level it remained for most of the inter-war 
period until about 1936. By the end of 
second world war, the figure had risen to 
29,000,000 tons and was rising at a rate of 
roughly a million tons a year. It was, how- 
ever, not until the middle’of the First Five-Year 
Plan that it reached the level of 35,000,000 
tons, and it is now averaging a rise of about 
1,500,000 tons a year (Table II). 


Taste Il—Production of Coal in India 


Year Million tons 

1930 Ree Ry) Lok al YEE RON grate ine MeN 22-569 

1951 nies Liege: | ana ea iain ia bee ahe 34-430 

1953 et vee ig ae, ac ent. Nek etn 35-979 

1955 bith tage aad aba punt: eked A ene’ abe 38-225 

1956 bak uied Te eC lbe! eeb. sen eee 39-431 
Source: Annual Coal Statistics, 1955. 


* Provisional. 


The pithead prices of Indian coal vary 
from Rs 15 to about Rs 22 and of coke from 
Rs 25 to Rs 40 per ton, depending upon 
quality. Transport adds approximately from 
0-35 to 0-7 anna per mile per ton, so that 
in parts of India remote from the coalfields 
the cost comes to Rs 35 or more per ton. 
About a third of the output is consumed by 
the railways and it has been estimated that 
about 2,000,000 tons of coal are required 
every year to transport coal itself. 

Water Power.—The total hydroelectric 
potential of India has been estimated at 
between 35,000,000 and 40,000,000kW.’ 
A survey of the water power resources of the 
country is in progress, but the studies so far 
completed give (a) a potential of 3,700,000kW 
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for the west flowing rivers of the peninsula, 
(8) a potential of 6,800,000kW for the east 
flowing rivers of Southern India, and (c) a 
potential of 3,900,000kW for the rivers of 
Central India. These potentials have been 
worked out from a detailed study of available 
maps, and calculations have been made 
assuming a 60 per cent load factor for power 
stations which can theoretically be set up at 
various points. These calculations are based 
on twenty-six, forty-three and thirty-six such 
theoretical power stations for the west flowing, 
east flowing and Central Indian rivers res- 
pectively. These power stations are dispersed 
over the country south of latitude 24 deg. 

A detailed study of the Himalayan rivers 
has still to be completed. It is being carried 
out in three parts, covering the eastern, 
central and western zones of the Himalayan 
ranges. A judicious guess regarding the 
hydro-electric power potential of the Hima- 
layan rivers is 20,000,000kW, of which 
roughly 50 per cent would be in the Ganga 
basin. In addition to these resources which 
are located entirely within the territorial 
limits of India, there are vast potentials of the 
order of 7,500,000kW in Nepal, 1,000,000kW 
in Sikkim, and the colossal potentialities 
of the Brahmaputra River in the sharp 
“U ” bend just beyond the frontiers of India 
in Tibet, where it is estimated that a potential 
of the order of 30,000,000kW at 60 per cent 
load factor can be developed on a run-of-the- 
river basis alone. India’s hydro resources 
of 40,000,000kW are fairly evenly distributed 
all over the country and are of sufficient 
magnitude to sustain power development in 
every region of the country during the next 
two or three decades. 

One of the most important conclusions 
from the current hydro-electric survey is that 
the bulk of future hydro generation in the 
country would have to be derived from what 
may be called for practical purposes single 
purpose power schemes located in the preci- 
pitous upper and middle reaches of various 
river basins, and the trend away from multiple 
purpose schemes is already discernible in 
current plans. The capital cost of hydro- 
electric power stations works out at between 
Rs 800 and Rs 1500 per kilowatt of firm power, 
the representative average figure being of the 
order of Rs 1000. The corresponding costs 
of energy generation vary from 0-2 to 0-3 
anna per kilowatt-hour. These figures are 
based on the latest cost estimates available. 
Prevailing capital costs of some of the 
single purpose hydro schemes are given in 
Table III. 

Taste Ill—Prevailing Capital Costs of Some Single- 











Purpose Hydro Schemes in India 
Capital outlay | Effecti 
ive 
Name of Scheme | on generation | (60 % io Ew 
(Rs crores) (kw) (Rs) 
1, Sharavathi 39-45 710,000 555 
Pamba ... ... 23-00 273,000 843 
3. Sholayar ... ... 3-91 41,500 945 
4. Neri lam 2-90 27,000 1070 
> ae ne giao ged he 26,000 1130 
“Rie . 
7. Kundah 27-34 y 270,000 1250 
8. Poringalkuthw... 9-37 71,000 1320 
9. Koyna .. 4 33-36 240,000 1390 
10. Rihand . . 30-89 1545 
11. Machkund ‘ 15-37 110,000 1397 
12. Yanruna | 19-60 140,000 1400 











Source: Central Water and Power Commission. 


Electricity.—The total installed capacity of 
power stations in India during the last four 
years is given in Table IV, which also shows 
the relative contributions made by coal, 
water and oil. Although the installed 
capacity of hydro stations is a little over one- 
third of the total, their output is about 45 per 
cent of the total production. The thermal 
efficiency of coal-burning power stations is of 
the order of 18 per cent and it is gradually 
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increasing as new power stations, larger and 
more efficient, are commissioned. In 1956, 
about 4,000,000 tons of coal were consumed 
in the coal-burning power stations, roughly 
one-tenth of the total coal production. The 
consumption of diesel oil was about 75,000 
TABLE IV—ZJnstalled Capacity and Output of 
Generating Stations in India, 1953-56 

















1953 1954 1955 1956 
Installed Capacity 
(Thousand kW) : 
Sear & 1,491 1,546 1,596 
H Sle. Shae 6 731 793 939 1,061 
SS ee ae 180 209 208 228 
2,306 2,493 2,693 2,885 
Output (Million kWh): 
EIS 4,057 4,618 5,133 
a OP 3,236 3,742 4,294 
Rice apes! ee) ae 227 231 233 
6,697 7,521 8,592 9,662 

















Source: Central Water and Power Commission. 


tons, less than 1-5 per cent of the total oil 
consumption. The contribution of diesel 
power stations is in fact negligible, only 2-5 
per cent or thereabouts. However, they are 
the main source of electricity in most of the 
smaller towns and bigger villages where the 
power from the main grids has not yet been 
able to reach. 

Petroleum.—In 1956 India consumed about 
4,800,000 tons of petroleum products, of 
which just under a third was kerosene, and 
about 17 per cent motor lene. The 
kerosene goes mainly to satisfy the demand 
for lighting in the rural areas. The per 
capita consumption of petroleum products 
in India is extremely low—about 3-4 gallons 
compared with about 600 gallons in the United 
States and 60 in the U.S.S.R.® 

The Geological Survey of India has carried 
out very detailed exploration of the sedi- 
mentary basins off the edges of what has been 
termed the Indian Shield and this work has 
shown that the thick marine sediments in 
which oil is most likely to be found are best 
developed in Eastern India—that is, in Assam 
and Tripura.” In large parts of this area 
structural conditions have prevented the 
retention of oil underground, but many of 
the more promising structures have been 
tested by drilling. The best prospects of 
success for discovering oil in India are said 
to be in Eastern India, in the Assam-Tripura 
region. The Kangra-Jammu region is a very 
poor second and indeed some geologists have 
feared that its prospects are little better than 
Cambay, which has been classed as an 
“also ran.” 

Uranium and Thorium.—A systematic sur- 
vey for uranium in the country was begun 
only in 1949, while aerial surveys by helicopter 
and aeroplane fitted with scintillometers have 
been undertaken since last year and have led 
to some new finds of radio-active deposits. 
A small fleet of jeeps fitted with radiation 
meters is also being put into operation to 
enlarge the area covered by the geological 
survey teams. They have led to a number of 
new finds of radio-active minerals, and have 
already doubled the known reserves of 
uranium, which till recently were estimated to 
contain about 15,000 tons of uranium.” 
India has been known for several decades to 
have one of the largest deposits of monazite, 
containing over 9 per cent of thorium. It is 
estimated that these deposits on the south- 
west coast of India alone contain 150,000 to 
180,000 tons of thorium in an extractable 
form. During the last six months the Raw 
Materials Division of the Department of 
Atomic Energy has made a spectacular new 
discovery of thorium and uranium-containing 
minerals in the state of Bihar. This new 


deposit lies within 10ft of the surface and is 
estimated to contain over 300,000 tons of 
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thorium in a concentration of over 10 per cent 
and over 10,000 tons of uranium in a con- 
centration of over 0-35 per cent#? Thus, 
the known reserves of uranium in ore 
containing more than 0-1 per cent amount to 
over 30,000 tons, while the total reserves of 
thorium amount to about half a million tons. 


EXPANSION PROGRAMMES 


Coal.—At the beginning of the Plan period 
(April, 1956), the coal production stood at 
about 37,000,000 tons. It is planned to 
increase this to 60,000,000 tons by 1961, the 
breakdown for different uses being as given 





in Table V.* It will be seen that the con- 
Taste V—Allocation of Coal to Industries in Second 
Plan, 1956-61 
Million tons 
SUMP MIE =7 550" 5h nse saw? aad ood cage 13 
mills" Seta eps cele 1-5 
Jute mills ... ees SS 0-5 
Other industries UAE gpa ae 4 
Domesticfuel ... 2... ; 7-5 
Synthetic petrol... 2. |... 1°5 
Miscel a 2 
. Total ... 60* 
Source: Planning Commission 
* Production target for 1961 


sumption in iron and steel is to increase 
almost fourfold from the present 4,000,000 
tons to about 15,000,000 tons. This is 
because the production of steel in India is to 
go up 4,500,000 tons from the present level 
of about 1,500,000 tons to nearly 6,000,000 
tons by the time all the new steel plants are 
commissioned. Another sector in which 
major expansion is envisaged is domestic 
consumption. The present level of consump- 
tion is about 3,000,000 tons; this is to go up 
to about 7,500,000 tons. The planned 
increase of 23,000,000 tons in five years calls 
for a capital investment of the order of 
£70,000,000 of which a little more than half 
will be direct Government investment and 
the rest by private enterprise. The new 
coalfields to be opened are Korba in Madhya 
Pradesh which will supply coal mainly to 
the new steel plant at Bhilai which is being 
built with the assistance of Soviet Russia. 
The capacity of Korba coalfields will be 
about 4,000,000 tons by the end of the Plan 
period. In the south, the Singareni coal- 
fields in Hyderabad are to increase their 
production from the present 1,400,000 tons 
to about 3,000,000 tons. In the Damodar 
Valley area, the Bokaro coalfields which will 
supply coking coal to the British steel plant 
at Durgapur will increase its production from 
the present 2,000,000 to over 4,000,000 tons. 
Doubts have been recently expressed over 
the country’s capacity to carry out an expan- 
sion programme of such a magnitude and 
the latest estimates put the probable in- 
creased production to about 52,000,000 tons 
instead of the scheduled 60,000,000 tons. 
Some projects like the Korba have been 
rather slow in starting owing to the paucity 
of foreign exchange and other difficulties, and 
may not reach their scheduled capacity in 
time. It is the general impression that most 
of the private coalfields will be able to reach 
their targets without much difficulty. 
Among the more ambitious schemes in the 
south is the lignite project at Neyveli, about 
200 miles from the city of Madras. There are 
no coal deposits in the south which has had 
to rely solely on coal from the north and on 
hydro power. The hydro power potential, 
however, is now nearly exha so that 
further industrial and economic expansion 
can take place only on the basis of coal 
imported from the north. The price of coal 
in the south (which is about 500-600 miles 
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Bihar coalfields) is of the 


from the Bengal- 

order of Rs 45-50 per ton, compared with the 
pithead price of about Rs 20 at the collieries. 
The discovery of lignite—brown coal—has 


thus come in very handy and the 
initial capital investment will be of a high 
order, the Government has decided to go 
ahead with the project, starting with the basic 
scheme of mining 3,500,000 tons of lignite 
per annum."¢ 

The area proposed to be worked under the 
present scheme is 5-5 square miles containing 
about 200 million tons of more easily extract- 
able lignite. (This is about one-tenth of the 
total estimated reserves in that area.) There 
is artesian water immediately below the 
lignite, exerting a high pressure of about 
6 to 8 tons per square foot on the lignite. 
Open-cast mining utilising only manual 
labour and small tools is therefore im ic- 
able. The mine cut will be about t long 
and 1200ft wide at the top, the overburden 
being removed by continuous belt conveyor 
systems. The control of artesian water will 
be another problem: about 48,000 gallons of 
water per minute have to be pumiped out to 
maintain the pressure surface of the water 
at a safe level below the lignite in the mine. 
Preliminary tests indicate that this will be 
possible with about forty-eight pumps or 
more located around the area. 

The total cost of the mining scheme pro 
will be of the order of Rs 17 pracned The 
cost of raw lignite is expected to be under 
Rs9 per ton; the cost of 1 ton of coal 
equivalent will be less than Rs 25 per ton. 
The briquetted lignite will cost about Rs 40 
per ton. The briquettes will be used for 
producing power in a thermal plant with an 
initial capacity of 211,000kW. In addition, 
there is the prospect of a synthetic oil plant, 
but this has been shelved for the duration of 
the Plan. The mining scheme proper, the 
power station and the synthetic oil plant, all 
parts of an integrated development scheme, 
were originally estimated to cost about 
Rs 70 crores, 
— the end of the Second 

an, total generation is expected to be 
doubled to about 22,000 million kWh, the 
relative contributions from thermal, hydro 
and diesel power stations being given in 
Table VI. This doubling period of five 
years is an ambitious target and is roughly 
half the normal doubling period in more 
settled and established economies. The 
installed capacity (including that of self- 
generating industrial establishments) will go 
up from 3,400,000kW to 6,800,000kW, the 
capacity of toe stations being almost 
trebled to 3,000,000kW. Forty-four hydro 
and thermal power generating schemes (both 
new and extensions to existing stations) have 
been undertaken in the Second Plan of which 
twenty-five will be hydro-electric and nineteen 

Taste Vi—ZJnstalled C. 

Generating Stations in India, Second Five Your, 

Plan, 1956-61 




















Installed 
(Million EW)” | (Miltion kWh) 
1951 | 1956 | 1961 1961 
Hydro... «| 0-96 | 0-96 | 3-06 11,000 
OI @as | oat | o- 
Steam pas sel 1°70 2-25 $33 11,000 
2-41 6-84 22,200 











Source: Planning Commission. 
steam power stations. Brief descriptions of 
some of the important schemes are given 


below’*:— 
Tungabhadra.—In M 3 miles from 
Hospet, across the River; 


straight gravity, masonry, 160ft high, 7942ft 
long; storage capacity 132,559 million cubic 
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feet; irrigation, 830,000 acres; power, one set 
of 27MW and two sets of 36MW; cost, 
Rs 60 crores; dam complete in 1954, power 


Bhakra-Nangal——In Punjab across the 
Sutlej River; straight gravity, concrete, 740ft 
high, 1700ft long; storage capacity, 7,400,000 
acre-feet; irrigation, about 3,600,000 acres; 
power, five sets of 9OMW, two sets of 24MW 
and one of 32MW; cost, Rs 173-5 crores; 
Bhakra dam expected to be completed in 
959-60; two sets of 24MW have been 


installed. 

Machkund.—In Andhra, 120 miles north- 
west of Visakhapatnam, across the Mach- 
kund River; masonry, straight gravity; 176ft 
high and 1345ft long; storage capacity, 
27,200 million cubic feet; power, three sets 
of 17MW and three sets of 23MW; three 
17MW sets commissioned in June, 1956; cost, 
Rs 26-3 crores. 

Bhadra.—In Mysore, across the Bhadra 
River; straight gravity, masonry and earth; 
109ft high, 1400ft long; storage capacity, 
63,035 million cubic feet; irrigation, 234,200 
acres; power, 33-2MW; cost, Rs 24:5 
crores; completion by 1961. 

Hirakud.—in Orissa, 6 miles from Sam- 
balpur, across the Mahanadi River; gravity, 
earth, masonry and concrete; 195ft high, 
15,748ft long; storage capacity, 6,600,000 
acre-feet; irrigation, 672,000 acres; power, 
123MW; cost, Rs 70-8 crores; completed in 
1957. 

Maithon.—In Bihar, 16 miles from Asansol, 
across the Barakar River; rolled earth with 
concrete spillway; 182ft high, 3234ft long; 
storage capacity, 1,200,000 acre-feet; de- 
signed primarily for flood control; power, 
60MW; cost, Rs 16-74 crores; completed 
1957. One of the dams under the Damodar 
Valley Corporation programme. 

Rihand.—In Uttar Pradesh, across the 
Rihand River; concrete gravity; 270ft high, 
3254ft long; storage capacity, 8,600,000 acre- 
feet; power, five sets of SOMW; cost, Rs 45 
crores; to be completed in 1961-62. 

Chambal.—In Madhya Pradesh, across the 
Chambal River; straight gravity, stone 
masonry; 212ft high, 1680ft long; storage 
capacity, 5,730,000 acre-feet; power, four 
sets of 23MW; cost, Rs 22 crores; expected 
to be completed in 1958. 

Koyna.—In Bombay, across the Koyna 
River; concrete with rubble stone; 210ft 
high, 2200ft long; storage capacity, 36,045 
million acre-feet; underground power house; 
power, four sets of 60MW; cost, Rs 43 
crores; started in 1954, to be completed by 
1961. 

Kosi.—In Bihar, across the Kosi River; 

gravity, mainly earth; length, about 1 mile; 
power, 23MW in the first stage; irrigation, 
1,400,000 acres; cost, Rs 44 crores; embank- 
ments for flood control to be ready in 1958; 
main barrage by 1961. 
_ Nagarjunasagar—In Andhra, across the 
Krishna; straight gravity, masonry with con- 
crete in parts; 302ft high, 3900ft long; 
storage capacity, 5,400,000 acre-feet; irriga- 
tion, 2,100,000 acres; power, nil in Stage I; 
cost, Rs 88 crores; started in 1956, expected 
to be completed in 1963-64. 

Kundah.—tIn Madras, across the Avalanche 
stream of Kundah River; masonry, gravity; 
storage capacity, 5500 million cubic feet; 
power, Stage I, two sets of 20MW and three 
sets of 35MW; cost, Rs 35-5 crores; 
started in 1956. 

Sharavati—Iin Mysore, across the Shara- 
vathi River; gravity; 152ft high, 1270ft long; 
storage capacity, 44,152ft long; power, two 
sets of 89MW; cost, Rs 23 crores; to be 
completed by 1964. 

Korba Thermal Power Station.—In Madhya 
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Pradesh, near Champa; three sets of 30MW; 
cost, Rs 12 crores; expected to be completed 
by 1961; a pithead station with SOMW of 
power allocated to the Bhilai Steel Plant at 


Durgapur Thermal Power Station.—In West 
Bengal, near the British-aided Steel Plant; 
capacity, about 90MW; to be ready by 1961. 

Petroleum.—Petroleum products have been 
marketed in India by three foreign companies, 
all of which have set up refineries for refining 
their imports of crude oil. A fourth com- 
pany, the Assam Oil Company at Digbdoi, 
refines its own crude oil from the Assam 
oilfields, but until the recent strikes in the 
Nahorkatiya, Hugrijan and Moran areas of 
Upper Assam, the internal production was 
only about one-tenth of the total consump- 
tion. The new oilfields, however, will be 
exploited by a new company called Oil 
India (Private), Limited, formed on January 
14, 1958, with an authorised capital of Rs 50 
crores of which two-thirds will be provided 
by the Burmah Oil Company and one-third 
by the Government of India.” The new 
company will take over the assets of the 
Assam Oil Company in the newly discovered 
oilfields where thirty-six deep wells, most of 
them good producers of oil, have already 
been completed. 

The oil produced by the company will be 
sold to two new refineries sponsored by the 
Indian Government and to be established in 
the public sector. One of the refineries will 
be located at Bairauni in Bihar and another 
either in Assam or near Calcutta. The 
delivered price of crude oil payable by each 
refinery will be either the lowest price 
delivered at Calcutta at which such crude oil 
can be secured from any alternative source 
or the actual cost incurred by the company 
together with a reasonable commercial return, 
whichever is less. One of the major benefits, 
it has been stated, to be derived from this 
agreement would be to secure crude oil at 
less than Rs 80 per ton compared to nearly 
Rs 104 per ton, which is the cost of imported 
crude oil in Calcutta according to present 
calculations. The Assam Oil Company is 
believed to have estimated that the new 
company would produce crude oil at the 
wells at about Rs 35 to Rs 40 per ton. The 
cost of transporting the crude to the 
refineries is likely to vary between Rs 20 and 
Rs 30 per ton.” 

The refineries are likely to take at least 
three years to materialise. First, there is the 
question of foreign exchange for which no 
allowance has been made in the Second 
Five-Year Plan. Secondly, there is no pro- 
vision yet for additional transport facilities 
that will be required to take the oil outside 
land-locked Assam. Thirdly, decisions on 
the site of the second refinery (probably in 
Assam itself), the capacity of the pipeline for 
the transport of crude oil, the capacity of the 
two refineries and the total transport capacity 
necessary if the pipeline is ruled out, have 
yet to be taken. These will depend on the 
reports of the Government’s consultants, 
Messrs. Foster Wheeler Corporation of the 
U.S., who are presently conducting a survey 
for the pipeline and refinery projects. It has 
been mentioned that the combined capacity 
of the two refineries will be of the order of 
2,000,000 tons of crude oil a year. 

Drilling for oil has also begun in the 
Jaisalmer area in Rajasthan and some other 
places in the Punjab, but it is learnt that there 
are no immediate prospects of any substantial 
oil finds in the area. This exploration work 
is being undertaken by the Oil and Natural 
Gas Commission, which has been established 
for the purpose. The drilling in these areas 
is being done with the help of Russian and 
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Rumanian technicians. It is learnt that 
these countries are also likely to help in 
procuring machinery, &c., for setting up the 
refineries at Barauni and Gauhati or Calcutta. 

Atomic Energy.—The Atomic Energy Com- 
mission has a number of projects in hand not 
directly connected with the production of 
power. A small swimming pool reactor 
went critical two years ago, but it is meant 
for experimental purposes only. A high 
flux reactor of the NRX type is being built 
with the aid of the Canadian Government and 
was expected to be commissioned some time 
last year. Its construction, however, has 
been delayed and the reactor may not go 
critical until after 1958. A third reactor, 
also for experimental purposes, is under 
coastruction and may go into operation 
before the Canadian reactor. It is primarily 
meant for studying the effect of different 
lattices, shapes and sizes of fuel elements, 
and mixed lattices containing uranium or 
plutonium and thorium. 

The immediate need in many parts of 
India is for small power stations of 20MW 
to SOMW, and it is the Commission’s 
intention to study for this purpose reactors 
moderated with beryllium oxide, gas cooled, 
and working on natural and/ or slightly 
enriched uranium. Since the critical size of 
beryllium moderated reactors is smaller than 
graphite moderated ones, preliminary calcu- 
lations show that they may well be more 
economical in the power range below 20MW. 
For this purpose, a joint project with the 
Commissariat a Il’Energie Atomique for 
studying the properties of beryllium oxide as 
a moderator has been undertaken. 

India also intends to produce heavy water 
in quantity, and a plant for this purpose is 
being built at Nangal. This plant will pro- 
duce over 340,000 tons of nitrogenous 
fertiliser annually, and between 10 to 20 tons 
of heavy water. Hydrogen for the ammonia 
plant will be made electrolytically. The 
heavy hydrogen will be concentrated in the 
last stage in the electrolysis cells, which will 
be arranged in cascade. The heavy hydrogen 
from these cells, which will comprise between 
20 and 40 per cent of the total stream, will be 
liquefied and the deuterium extracted by the 
hydrogen distillation process. The plant 
has been located at Nangal to enable it to 
draw cheap power from the Bhakra-Nangal 
project. The cost of heavy water will be 
about 20 dollars per pound, which is expected 
to be substantially lower than the present 
world price. Production will commence in 
1960. Several other large fertiliser plants 
are expected to be constructed during the 
Second Five-Year Plan, and it is the intention 
of the Gevernment to produce heavy water 
in all of them. 


REFERENCES 


* Estimates of National Income, Central Statistical Organization, 
Government of India, April, 1957. 

* Statistical Yearbook, United Nations, 1956. 

* Bhabha, H. J., Peaceful Uses of Atomic Energy, Vol. 1, 
United Nations, 1956. 

*Committee for the Conservation of Metallurgical Coal, 
Government of India, 1949. 

‘ t of Social and Economic Affairs, Peaceful Uses of 
Atomic Energy, Vol. 1, United Nations, 1956. 

* Indian Coal Statistics, Ministry of Labour, Government of 
India, 1942-55. 

’ Hayath, M., and Vij, K. L., Power Engineer, Vol. 7, 4, 1957. 

ey — Water and Power Commission, Annual Reports, 
1 -$5. 

* Burmah-Shell Economics Department, Energy and India, 
1956, 

#” Evans, P., Petroleum in India, Assam Oil Company, 1954, 

" Wadia, D. N., Peaceful Uses of Atomic Energy, Vol. 16, 
United Nations, 1956. 

* Bhabha, H. J., “ Economics of Atomic Power Development 
in India,”’ British Association for the Advancement of Science, 
Dublin, 1957. eae 

as a. Commission, Second Five-Year Plan, Government 
of India, 1956. 3 

“ Ministry of Steel, Mines and Fuel, Goyernment of India, 
Neyveli Lignite Project, 1956. 

*® Mohan Yadav and Swayambu, S., Power Engineer, Vol. 6, 2, 


1956. 
%* Central Water and Power Commission, Major Water and 
Power Projects of India, June, 1957. 

*” Indian Information, Publications Division, Government of 
India, Vol. 1, 1, 1958. 





} 
- 
i 











Continental Section 


THE ENGINEER 


Fifth International Galvanising 
Conference 


U NDER the patronage of the Brussels Universal 

and International Exhibition, the Fifth Inter- 
national Conference on Hot Dip Galvanising 
was held at Scheveningen on June 22 and 23, 
and concluded at Knokke-le-Zoute during the 
period June 24 to 27. The conference had been 
organised by the Zinc Development Association 
and the Netherlands and Belgian national 
associations—the Vereniging van Nederlandse 
Verzinkerijen and Belgogalva—on behalf of the 
European General Galvanisers’ Association 
(secretariat: Zinc Development Association, 
34, Berkeley Square, London, W.1). 

The meeting included nine technical sessions, 
each devoted to one particular subject on which 
a principal paper and subsidiary papers were 
introduced by their authors and then discussed 
by the conference. A simultaneous translation 
into English, French and German was given at 
the time ; the papers and discussions are to be 
published in due course. An exhibition of 
galvanising plant by leading European makers 
was on display, and a number of works visits 
had also been arranged. A reception was given 
by Belgogalva on June 24 at the Palais d’Elegance 
at the Brussels World Fair. 

Addressing the conference at the opening 
session, R. Palmers (Phénix Works, Belgium), 
speaking to the theme “‘Human Progress 
Through Technical Progress,”’ said that develop- 
ments in the methods by which galvanising baths 
are heated had improved working conditions ; 
the use of gas and fuel oils had reduced handling, 
improved the atmospheric conditions in the shop 
and allowed baths to be more accurately con- 
trolled so that the danger of burst pots had been 
effectively eliminated. 

The introduction of mechanised handling 
equipment in all departments had cut down the 
manual labour previously required. Technical 
progress had led to increased production and 
more economical running of the plant. This 
had resulted in large sums of money being spent 
on improving working conditions in the shop, 
and on facilities such as shower baths and 
canteens. 

Wages were higher but working hours were 
shorter. Men and management were combining 
to extract from technological advances the 
maximum benefit in terms of efficient work 
performed in conditions both healthy and 
pleasant. 

Turning to specific technical aspects in a paper 
entitled “‘ Efficiency of Hydrochloric Acid Pick- 
ling,’ F. Sjoukes (N.V. Plaatwerkerij en Verzin- 
kerij, Netherlands) dealt with the efficiency 
of hydrochloric acid as a pickle solution. The 
author concluded that it was possible to save up 
to 20 per cent of the acid consumed without 
affecting the time of pickling. Acid losses could 
be calculated either from a rather complicated 
formula or from graphs. It was found that the 
acid loss normally ranged from 40 to 60 per cent, 
the two main causes being drag-out on the 
articles, and the free acid present in the spent 
bath. In order to minimise acid loss, the iron 
content in the spent pickle solution must be as 
high as possible and the free acid content as low 
as possible. The acid concentration during 
pickling did not affect acid loss greatly, provided 
that the volume of the drag-out loss was not more 
than about 40 per cent of the volume of the 
freshly prepared bath. The pickling time for 
different acid strengths was determined at tem- 
peratures of 5 deg., 15 deg. and 25 deg. Cent., 
using hot-rolled steel strip. The results indicated 
that iron chloride in the pickle solution had a 
favourable effect on pickling time, especially at 
higher concentrations and lower temperatures. 
The effect of an increase of free acid content in 
the pickle above about 100 grammes per litre was 
not so marked at 25 deg. Cent. as it is at 5 deg. 
Cent. The use of a commercial inhibitor in the 
pickle had no effect on pickling time. Small 
amounts of zinc in solution in the pickle resulted 
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in an increase in pickling time by about 10 per 
cent. The solubility of iron chloride had been 
determined for different acid concentrations at 
5 deg., 15 deg. and 25 deg. Cent. The maximum 
iron chloride content of acid of strength 145 
grammes HCI per litre was about 240 grammes 
FeCl, per litre at 5 deg. Cent. and 290 grammes 
FeCl, per litre at 25 deg. Cent. Thus, in practice, 
the pickle could be worked down until the FeCl, 
content was 240 grammes per litre in a cold bath 
and 290 grammes per litre in a bath at 25 deg. 
Cent. or warmer, without affecting pickling time. 

In order to use the hydrochloric acid as econo- 
mically as possible, it was necessary to analyse 
the pickle regularly. To obtain a reasonable 
pickling time, it is advisable to maintain the tem- 
perature at 20 deg. Cent. or higher, so that the 
acid concentration could be held between 100 
and 150 grammes HCI per litre. For practical 
reasons, pickling temperatures should not exceed 
40 deg. Cent. At 20 deg. to 30 deg. Cent. the 
free acid content in the spent pickle could easily 
be worked down to about 60 grammes HC! per 
litre or lower, so that using the pickle bath in 
this way, acid savings of up to 20 per cent could 
be obtained. 

“The Behaviour of Molten Fluxes for the 
Hot Dipping Process in Zinc, Tin and Lead” 
was discussed by J. Hille and W. Diirrwachter 
(Badische Anilin- und Sodafabrik, Germany). 
The kinematic viscosities of some molten fluxes 
used in hot dipping processes were investigated 
using a slightly modified Kampf viscometer. It 
was found that the anomalous viscosity of zinc 
chloride disappeared on addition of alkali 
halides (NaCl, KCI or LiCl). The viscosity of 
zinc chloride was thereby lowered considerably, 
the lowest viscosities being obtained with addi- 
tions of HCl. In systems containing ammonia 
the viscosity depended very largely on amine 
formation and on the ammonium chloride con- 
tent. Zinc amino chloride was found to have a 
very low viscosity that was almost independent 
of shear stress. The influence of amines on fluxes 
is similar to that of alkali chlorides, but the 
former are chemically and thermally less stable. 

In all the cases examined, oxides were found to 
increase the viscosity of fluxes when the solu- 
bility of the oxide in the melt was exceeded. The 
influence of iron oxides was found to depend upon 
the degree of oxidation of the iron. 

R. Haarmann (Siegener A.G., Germany), spoke 
about “ The Reclamation of Hydrochloric Acid 
from Spent Pickle Liquors.’’ Ferrous chloride 
formed during pickling +’9s precipitated from the 
spent pickle by adding *: “rochloric acid gas and 
cooling to 0 deg. Cent. in a separate vessel. The 
crystals were separated in a centrifuge, and the 
liquor was enriched and used again. The ferrous 
chloride was then thermally dissociated into 
hydrochloric acid gas and iron oxide, the gas 
being fed back into the first stage of the regenerat- 
ing process. The rate of deposition of ferrous 
chloride in the crystallising chamber was 
dependent on the rate of formation of hydro- 
chloric acid gas in the roasting oven, so that the 
process may be regulated by setting a flow meter. 

Compared with neutralising and discharging 
spent acid, substantial gains could be made (over 
300,000 DM. in a plant pickling 6000 tons of 
steel per month, but less in proportion in smaller 
plants). 

A further advantage was the greater control 
over the pickling process resulting from the 
constant acid strength. 

In their “‘ Survey of Galvanising Processes,” 
E. C. Mantle and P. Hoesli (British Non-Ferrous 
Metals Research Association) described research 
concerning the effectiveness with which the 
different processes made use of zinc. A survey 
of the main galvanising processes with the co- 
operation of about twenty member firms had 
been carried out, in which the following processes 
had been investigated : the dry process ; the old 
dry process (in which the work was pickled and 


than that of the firms working modern dry 
process. This strongly suggested that the iron- 
zinc formed by reaction 


retained as part of the coating instead of falling 
away into the bath and forming dross. For 
hollow-ware galvanising, the wet process appeared 
to be remarkably efficient, though flux staining 
and corrosion from flux residues were possible 
_ Flux consumption was found to vary - 
siderably from plant to plant, bearing fittle 
relation to the galvanising process in use. The 
shan eiser he 48k er peleser on a eoraomeae 
than ei oO process or the wet process 
and might be expected to use more labour, but 
there was no suggestion from the results of this 
survey that that was so. The output of work per 
man hour varied widely and was clearly a func- 
tion of the organisation of the plant rather than 
the galvanising process used. 
_ “ Oil-Fired Galvanising Baths ” was the sub- 
ject of a paper by J. G. C. Pope (Shell Petroleum 
Company, Lid., U.K.). The rapid increase of 
oil-firing by galvanisers in recent years could 
be attributed to a combination of economic and 
technical factors. The grade of oil used varied 
from the 100 per cent distillate to the heavy fuel 
oil blend of residual oil and distillate—the 
higher the viscosity, the cheaper the oil. Ther- 
mally, the design of an oil-fired bath was similar 
to that of other kinds ; the maximum rate of 
heat transfer should not exceed 10,000 B.Th.U. 
per square foot per hour, and for that reason 
the flame must not impinge directly on the bath 
wall, which may be protected by a layer of 
brickwork or by circulating the products of 
combustion round the bath from an external 
combustion chamber. 

Automatic control of temperature was 
achieved by actuating valves in the oil supply 
line from thermocouples placed in the zinc bath 
and in the flue system. The burners themselves 
may be of the high/low flame or the on/off type ; 
in the latter case relighting of the burner was 
automatic. 

Sufficient oil should be held in stock to keep 
the baths working for two to three weeks. 


vanising, a high turn-down range was required 
and it might be necessary to have at least two 


The operating efficiency of an oil-fired instal- 
lation should be similar to that of a gas-fired 
plant, but the fuel cost of the former may 
the lower by 30-50 per cent. 

“ Electrical Bath Heating *’ was described 
A. Parent (Usines 4 Tubes de la Meuse, Belgium), 


the molten lead jacket which surrounded 
zinc pot. The elements were arranged in groups 
of four for control and these groups 
are divided into seven “* zones.”” Four thermo- 
couples controlled the power supply. 

Over a period of one year, for an a 
production of 3-1 tons per hour of tubes, the 


average power Co was 115kW per 
ton. In the stand-by period, with the bath 
covered, the a power i 


Es 


55kW. By comparison, il-fired bathe 
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consumptions 
electrically heated pot for similar outputs. 

The question oi “ Tne fop Heatung of Gal- 
vanising Baths,’’ coupled with the use of ceramic 


with a maximum throughput of 1250kg per hour 
was compared with that of a side-fired bath of 
only one-fifth the zinc capacity. A fuel saving 
of 45 per cent was achieved with the top-heated 
bath tor throughputs of about | ton per hour. 
The author conciuded that top-heating was not 
economically competitive with side-firing for 
large throughputs, because of the excessive 
heating area required for heat transfer. The 
main advantages of the top-heated bath lay in 


bath taking the place of the secondary winding. 
The installation was lined with refractory and 
was thus free from dissolved metal. Operating 
tures of 427 deg. to 527 deg. Cent. would 
be used. Both the wet and the dry galvanising 
processes would be employed. Aluminium addi- 
tions of up to 0-25 per cent had been made ; 
when the aluminium content was more than 0-01 
per cent, ash formation was negligible. = 
The formation of dross was also minimised, 
since nearly all the dross was kept in suspension 
by the strong agitation of the zinc, and was carried 
out of the bath on the articles dipped ; the 
amount of dross in coatings was satisfactorily 


small. Coatings were thinner and more adherent . 


than in conventional practice ; the aluminium 
additions suppressed the brittle alloy layer. Zinc 
utilisation was very high due to small wastage in 
residuals. 

“The Effect of Painting on the Corrosion 
Resistance of Galvanised Steel’ was referred to 
by P. Morisset (Chambre Syndicale des Fabricants 
de Téle Galvanisée, France). The standard salt 
spray test and the “ industrial building cycle ” 
were used to examine the corrosion behaviour 
of galvanised, and galvanised and painted steel. 
The latter test involved exposure to varying 
degrees of moisture and heat ; to SO,, and to 
ultra-violet light. The galvanised sheet samples 
taken from a wide range of commercial material 
carried coating weights from 200 to 900 
grammes per square metre on both sides and 
the paint systems tested included zinc dust paints 
bituminous paints, wash primers and paints 
based on vegetable oils. One and two-coat 
systems were examined in some Cases. 

Colour photographs taken at various stages 
of the tests were compared with standard photo- 
graphs to assess the corrosion damage. The 
tests showed that improved corrosion resistance 
was obtained by painting galvanised steel, but 
that, in France, galvanised steel alone with a 
coating of 400 to 450 grammes per square metre, 
gave adequate corrosion resistance. It had to be 
emphasised that paints must be specially formu- 
lated for successful use with galvanised steel. 

“Variations in the Characteristics of Steel 
Wire as a Result of Hot Dip Galvanising *’ were 
discussed by B. Ulrich (Nederlandsche Kabel- 
fabriek, Netherlands). The influence of galvanis- 
ing on the mechanical properties was most 
marked for patented wire ; the properties could 
be restored by drawing after galvanising, although 
this required a relatively heavy initial coating 
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on the wire if the final product was to be ade- 
quately coated. The galvanising process involved 
short heat-treatments in a lead bath at about 
400 deg. Cent. and in a zinc bath at about 450 deg 
Cent. This resulted in a reduction in tensile 
strength (if the wire had previously been drawn 
by 50 per cent or more), an increase in the 0-01 
per cent yield strength (there was no true 
elastic limit in drawn wire) and an increase in 
elongation ; furthermore, the reduction of area 
at rupture was decreased, the number of bends 
and twists the wire would sustain was reduced 
and the fatigue properties were adversely affected. 

These changes were caused by the roughening 
of the surface in pickling and in galvanising, and 
by the tempering effect of the lead and zinc 
baths. Roughening of the wire surface increased 
the notch sensitivity and reduced the admissible 
alternating stress, while tempering caused the 
deterioration in tensile strength and the increase 
in elongation. 

The dominant zinc-iron alloy layer formed in 
galvanising was hard and brittle, and cracked 
when the wire was twisted or bent ; these cracks 
could be propagated into the steel itself. Removal 
of the coating to some extent restored the torsion 
and bend properties of the wire. 

“ A Study of Surface Carbides, Differential 
Steel Attack and Pore Formation in the Galvanis- 
ing Process *’ was the subject of a paper read 
by J. J. Sebisty (Department of Mines and 
Technical Surveys, Canada). As an offshoot of a 
more detailed investigation, the effects of massive 
surface carbides on the structure of the galvanised 
coating and the phenomena of differential steel 
attack and pore formation on the galvanised 
surface were examined with the following results. 

In all cases where massive carbides were present 
on the surface of the steel sheet, there was no 
gamma or delta in the alloy overlying the carbide. 
In iron saturated baths with nil or high aluminium 
the carbides were relatively unreactive and in 
some cases with high aluminium the carbides 
were not even wetted, giving rise to bare spots 
in the coat. 

At intermediate aluminium contents (0-1 per 
cent) and at temperatures above 450 deg. Cent. 
(842 deg. Fah.) in iron saturated baths, the 
carbides reacted vigorously with the zinc to give 
massive zeta crystals in the coating, and a trans- 
formation product on the surface of the carbide. 
At lower temperatures (435 deg. Cent. (815 deg. 
Fah.)) the carbides were again relatively 
unreactive. 

Examination of the pore defects on the surface 
of experimental and commercial flux galvanised 
material showed that the pores were shallow 
depressions associated with small particles of 
zeta phase. These pores were probably formed by 
gas evolution due to flux reaction, either within 
the bath or on the surface of the steel during the 
galvanising operation. 

“ The Influence of Steel Quality on the Thick- 
ness of the Zinc Layer in Hot Dip Galvanising ”’ 
was investigated by W. Gerber (von Roll’sche 
Eisenwerke), R. Gloor and H. Oertli (Bernische 
Kraftwerke A.G.) (Switzerland). It was known 
that increases in coating thickness (e.g. to give 
underwater protection) could be obtained by the 
use of longer immersion times; tests were 
carried out to determine whether steel composi- 
tion had any effect on this. Coating thickness 
was found to increase with silicon content and 
also with immersion time, the latter being par- 
ticularly important with the steels of higher 
silicon content. 

J. J. Sebisty and J. O. Edwards spoke about 
“ The Influence of Aluminium, Lead and Iron 
on the Structure and Properties of Galvanised 
Coatings.” As a first step in a more extensive 
study, the influence of aluminium and lead on the 
structure and properties of laboratory-prepared 
galvanised coatings was investigated over a range 
of bath temperatures and immersion times. 
Baths were saturated with iron, and steel sheet 
with two different degrees of surface roughness 
was used. Statistical evaluation of the data 
showed that immersion time and aluminium 
content of the bath had the most significant effect 
on coating weight, iron content in the coating, 
steel weight loss, iron-zinc alloy thickness, pro- 
portion of alloy in the coating, and ductility and 
adherence of the coating. The bath temperature 
was also significant, but, in general, to a lesser 
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degree. Variation in steel surface roughness and 
the lead content of the bath had no effect. 

With respect to surface appearance, the only 
variable which exerted a consistent significant 
etiect was the lead content of the bath. The bath 
temperature, steel surface roughness and alu- 
minium content showed varying orders of 
importance. Although the results were somewhat 
erratic, accelerated corrosion tests suggested 
that aluminium had a significant etfect in pro- 
moting “ white rusting,’ and this applied to a 
lesser degree to the lead content of the bath. In 
his paper comparing the Cook-Norteman and 
Sendzimir processing, Dr. H. Bablik (Brunner 
Verzinkerei Briider Bablik, Austria) examined 
some of the fundamental problems associated with 
continuous strip galvanising, and interesting con- 
tributions to this discussion were made by Dr. 
N. E. Cook (Wheeling Steel Corporation, 
U.S.A.) and Mr. T. Sendzimir (Armco Inter- 
national Corporation, U.S.A.). 

An historical review of galvanising was pre- 
sented by R. Lewis Stubbs (Zinc Development 
Association, U.K.) in his paper ‘ The Contribu- 
tion of Galvanising to Human Progress.”” The 
difficult art of zinc smelting was not introduced 
into Europe until the middle of the eighteenth 
century. At about the same time, the French 
chemist Melouin suggested applying a zinc coating 
to iron objects by dipping them in the molten 
metal, but it was not until Sorel introduced a prac- 
tical method of cleaning a hundred years later that 
galvanising become a commercial process. The 
progress of the Industrial Revolution gave 
impetus to the new industry and galvanising 
was much in evidence at the first Universal 
Exhibition in 1851. Corrugated iron, a new 
product, found a big market in the new countries 
where the settlers soon appreciated its con- 
venience, and galvanised wire was becoming 
widely used for fencing. A British firm installed 
special plant to galvanise the wire for the first 
Atlantic telegraph cable. In the 1870s the 
inventions of Bessemer and Siemens made steel 
widely available and increased the field for 
galvanising, while the new interest in hygiene 
created a demand for galvanised tube. 

Since 1900 the expansion of the industry had 
been even more rapid, and galvanising was now 
used for a wide variety of steel structures. The 
future expansion of the industry depended upon 
an even wider acceptance of the economic value 
of long-term protection, on greater productivity 
and lower costs and on the provision of coatings 
with even better corrosion resistance. 

The importance of “ Materials Handling in 
Galvanising *’ was underlined by A. G. Northcott 
(Zinc Development Association, U.K.). Costing 
and detailed studies showed that handling 
absorbed most of the labour costs. The author 
described methods of improving efficiency and 
dealt with some of the causes of bad handling, 
showing how charting methods revealed possible 
improvements. The practice of dealing with 
handling problems piecemeal was to be con- 
demned, as was the use of unsuitable handling 
equipment. Integration of equipment and hand- 
ling with layout were shown by actual flow 
diagrams. The main principles could be sum- 
marised as: eliminate unnecessary handling ; 
introduce programming; integrate handling 
with processing ; achieve maximum progression 
and continuity ; move in racks, containers or 
pallets ; combine operations wherever possible ; 
use gravity where possible ; avoid contact with 
the floor ; classify materials and products ; and 
mechanise wherever possible. Productivity could 
be doubled and in some cases increased many 
times by a greater concentration on materials 
handling. 


Tuggens Power Station 


It has been announced that two Kaplan 
turbines for the Tuggens Power Station on the 
River Ume in Northern Sweden, have been 
ordered from NOHAB Nydavist and Holm 
Aktiebolag, Trollhattan. The maximum output 
per turbine will be 88,000 h.p. at 125 r.p.m. 
with a net head of 26-6m. The four-bladed 
runner will have a diameter of 5-7m. Comple- 
tion of the first set is scheduled for November, 
1961, and the second set is to follow in February, 
1962. 
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the United States 
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The invention of the transistor, which was announced by the Bell Telephone 
Laboratories, of New York, in June, 1948, gave birth to a new era in electrical 
technology now known as ** semi-conductor electronics.” The following decade saw 
an unprecedented expansion of this new technology until to-day almost half of the 
American development effort in electronics is devoted to semi-conductors. Further- 
more, a rapidly increasing fraction of communications and other electronics 


apparatus now employs semi-conductor devices rather than thermionic valves as 


active components. To mark the tenth anniversary of the birth of the transistor, a 

semi-conductor conference was held at the Bell Telephone Laboratories on June \7, 

and this article, based on data released during the conference, reviews some of the 
work of the past decade. 


CIVILIAN APPLICATIONS 


HE first large-scale use of transistors in the 

Bell system was in “* amplifier-equipped 
telephone sets.” There are several varieties of 
these, each using a single transistor as an amplifier 
of voice signals. Two kinds employ the amplifier 
in receiving—one to benefit people with impaired 
hearing, the second to improve service at noisy 
locations. Another design uses it in transmitting, 
for customers with very weak or impaired voices. 
In still another new design, the transistor makes 
it possible to employ a common-battery station 
set, ie. a telephone set powered over the line 
from the central office, on extremely long lines. 
Previously, such long lines from the central 
office demanded the use of local-battery 
telephones in spite of high maintenance 
expense. 

The specific development of these station appli- 
cations began in 1952, and production of one 
set by the Western Electric Company started in 
1954. At the present time, more than 100,000 
amplifier-equipped telephones are in the field, 
mostly of the kind to aid impaired hearing. With 
grown-junction germanium transistors, they are 
showing a high degree of reliability. Beyond 
these improvements for special situations, far 
more fundamental changes in the telephone are 
under intensive study. In the development of 
electronic switching systems, it has been found 
that important advantages may be derived from 
transistorised telephones of radically new design. 
One new idea is a transistorised speech network 
which permits a major reduction in the direct 
current required to power the set. The change 
would scarcely be noticed by the customer, but 
it offers real advantages to the system, such as 
saving power and permitting the use of miniature 
components to terminate the line either at the 
central office or at a line concentrator. 

Another new experimental design is the tone 
ringer intended to replace the bell. This transis- 
tor-operated unit summons the customer with a 
more pleasant and seemingly softer sound, but 
one that he can hear further from his telephone. 
Even if he is on an eight-party line, he hears 
only his own ring, for the tone ringers are 
frequency-selective, and each party can have his 
own frequency. This change will benefit the 
electronic switching system by the use of ringing 
signals which are in the same ranges of frequency 
and amplitude as those of speech, and which can 
therefore be transmitted through the same 
switching circuitry including transformers and 
coupling capacitors. In a third new design under 
study, the dial is replaced by a set of ten or 
possibly twelve push-buttons, arranged to send 
multi-frequency tones instead of the usual d.c. 
pulses to convey the called number to the central 
office. This telephone set, shown in Fig. 14, 
promises a new advance in convenience and speed 
to the calling customer. It may also make pos- 











sible new services in which he transmits push- 
button signals over any established telephone 
connection—to control unattended equipment, 
to place orders, to make reports, and so on. 
These and other new features of tomorrow’s 
telephone owe their feasibility in large part to 
the transistor and the closely related diode. 

In the trial of electronic switching scheduled to 
begin at Morris, Illinois, in late 1959, the new 
telephones to be used will have conventional dials, 
but will employ both low-current operation and 
tone ringing. To prepare for this there has been 
a preliminary trial during 1956 and 1957 of some 
300 of the low-current tone-ringer (LCTR) sets 
at Crystal Lake, Illinois, with encouraging results 
as to both performance and user reaction. The 
addition of push-button operation, along with 
other revisions of electronic switching and its 
telephones to take advantage of latest advances, 
is being studied for “* post-Morris ’’ applications. 
The possible use of transistors in push-button 
telephones is not confined to electronic switching 
systems. Also in progress are development and 
engineering studies aimed at economically replac- 
ing rotary dials with push-button units in existing 
dial telephones and economically adapting the 





Fig. 14—Experimental pushbutton telephone set 
taling tranahittr elveniie ter both apeath tranentetion 
and tone ringing 
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standard electro-mechanical switching systems to 
accept either the d.c. pulses of rotary dials or 
a.c. push-button signals. Among the benefits 
anticipated for these systems is an eventual reduc- 
tion in the amount of common-control equipment 
required at the central office. With push-buttons 
the average dialling time is nearly halved, and 
holding times for the originating register-sender 
apparatus are materially reduced. 

As an especially convenient variation of 
“ dialling’’ with a.c. signals, a so-called “ reper- 
tory dialler”’ is also under study. Here the 
signals corresponding to some fifty frequently- 
called telephone numbers may be recorded. As 
shown in Fig. 15, the number is selected by 





automatic telephone set with 


Fig. 15—Experimental 
transistor circuits and “ repertory dialler ’’ 


moving an index to the name of the called party 
and then transmitted by pressing a single “ call ”’ 
button. These uses of solid-state elements 
involve neither high frequencies nor extremely 
fast pulsing ; in this respect they tend to be 
unusual in modern technology. They do demand 
extreme reliability, however. Their commercia! 
feasibility depends upon the low costs that are 
promised by automation in their manufacture. 
The number of transistors prospectively involved 
is of the order of 10,000,000 per year, and 
of solid-state diodes, several times as many. 

With one notable exception, the application of 
transistors in present electro-mechanical tele- 
phone switching systems has been for signalling 
Pp . The exception, a machine which 
ccalaiaas sear oeneiens: Sandlled: ts ‘the. eal 
translator in the “4A” toll cross-bar system, 
illustrated in Fig. 16. The 4A toll offices are the 
key switching centres in the present nationwide 
dialling by customers as well as operators. in 
this capacity, these offices require certain trans- 
lating functions of a complexity not heretofore 
encountered. In particular, equipment must be 
able to translate six digits (area code plus central 
office code) into information permitting easy and 
rapid change of routes combined with muitiple 
automatic alternate routing of calls to any desti- 
nation within the telephone system. This latter 
information refers to the successive selection and 
testing of many possible different routes until an 
idle trunk is found to advance the call. The 
solution to the problem was found in the card 
translator, a machine which employs punched 
metal cards, an optical system and transistor 
sensing devices. 

In operation, the translator displaces one card 
in a stack of about 1200 in accordance with a 
six-digit (or sometimes a three-digit) input. By 
means of a coded of holes, the 
displaced card either blocks or transmits light 
through a set of “tunnels” in the card stack. 
Transmitted beams of light, interrupted at 








400 c/s, fali upon a selected number out of over 
100 i each of which serves as an 
irput to a transistor amplifier. The amplifier in 
turn controls a gas-tube relay circuit which 
provides the final output data. In the five years 
since its introduction, this application of tran- 
sistors, vital to direct trunk call dialling, has 
given excellent performance in all respects. It 
has also provided a good background of experi- 
ence in the use of transistors in telephone switch- 
ing, and has served to introduce these new 
devices to the American telephone companies. 

The most recent development in the field of 
private branch exchanges has been the “ 756A 
PBX ”’ to provide dial service in the 20- to 60- 
line range. This PBX—designed as a small, 
attractive unit for use in a modern office—is 
simple to install and provides many new service 
advantages for the customer. These design 
objectives have been met and the system is being 
enthusiastically accepted by the American cus- 
tomers. The developments of the next few 
years should continue with these objectives. 
But any attempt to provide for a greater number 
of lines and more new service features, without 
substantial increase in the size of the present 
package, is met with severe limitations imposed 
by the size, power requirements and noise of the 
present electro-mechanical devices. Therefore, 
exploratory work is in progress using new solid- 
state electronic devices to provide effective solu- 
tions to future PBX development problems. 

In the electronic PBX development work, the 
available solid-state devices now allow the instru- 
mentation of time-division electronic switching. 
In the last century, time-division multiplex was 
applied to the telegraph, and more recently this 
principle has been applied to multiplexing a 
number of pulse-modulated telephone conversa- 
tions on to one transmission medium. But a 
number of proposals made during the last ten 
to fifteen years to construct time-division 
switching systems from various vacuum valves, 
electron-beam tubes and other devices have met 
with only moderate success. For the smaller 
sizes of PBX, these proposals are basically to 
provide samples of a customer's conversation of 
a few micro-seconds’ duration, and to deliver 
them periodically at the rate of about 8000 
samples per second via a common bus to another 
customer. Small low-pass filters in each cus- 
tomer’s line circuit ensure a continuous flow of 
energy to the telephone receiver, even though 
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Fig. 16—Card photo-transitors 
transitors used in automatic trunk call 


and current-amplifying 
switching 
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the customers are actually connected to each 
other for only a few microseconds out of each 
125 microsecond sampling period. During the 
remainder of this period, the other pairs of 
customers may be interconnected in turn. This 
time-division system eliminates the many links 
(one per conversation) necessary for the space- 
division system now being used. More import- 
antly, this system eliminates the ten to twenty 
switches necessary to interconnect each of the 
lines or trunks to these links. Instead, only one 
switch is used per line or trunk. Obviously, the 
requirements on the switch are quite severe. 
Since it closes for only a few micro-seconds, it 
must pass enough energy to keep the conversation 
continuously flowing. The peak currents that 
flow may be a sizeable fraction of an ampere. 
These currents must be passed with little loss, 
since it is uneconomical at present to use ampli- 
fiers on each line. When the switch is open, it 
must present a very high impedance to ensure 
that the cross-talk level is about 65 db or more 
below the normal speech levels. Finally, the 
switch must be capable of being turned on or off 
by a low-level power source within a small 
fraction of a microsecond. The outlook for 
obtaining these characteristics by the use of 
conventional vacuum valves or by special 
electron-beam tubes was discouraging, but to-day 
experimental systems using transistor switches 
are in operation at the laboratories. 

It is evident that more than a set of switches is 
needed to complete a PBX. A central memory 
is needed to remember which customers are talk- 
ing, and logic circuits are needed to write infor- 
mation into this memory and later to read the 
information from the memory and to act upon 
it. For the memory, ferrite and other new solid- 
state memory devices are contemplated. For the 
logic circuits, both transistors and magnetic cores 
may be used. These new solid-state devices com- 
bine to form a set which is compatible from the 
standpoints of size, power requirements and 
operating speeds. These new tools make it 
possible to design a PBX that will provide many 
new optional services such as direct inward dial- 
ling, abbreviated dialling, ‘‘ add-on *’ conference 
connections, and station-controlled transfer of 
incoming calls. In general, many of the services 
now performed by an attendant could be done 
by the PBX itself. 

Data transmission is another new service being 
supplied to the telephone customer. In the past, 
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data was thought of as information related to 
laboratory experiments, telemetering military 
systems or scientific computing. Certainly the 
largest data transmission network at present is 
that provided by the Bell System for the ** Sage ’’ * 
continental defence system. But the most exten- 
sive flow of data is likely to be associated with 
the business world. Information on ordering, 
shipping, scheduling, accounting, inventory con- 
trol and personnel administration is flowing in 
increasing amounts across countries. Much of 
this information is flowing over Bell teleprinter 
and private-line telegraph systems, but the need 
for higher speed and increased flexibility has led 
to the recent trial of a *‘ Dataphone’’ service. 
Electrical signals derived from storage media 
such aS paper tapes, magnetic tapes, punched 
cards, or directly from business machines may 
be connected to the telephone system by way 
of a “ digital subset.”” Through Bell System 
switching and transmission facilities, digital 
data delivered to this subset could be carried to 
thousands of customers throughout the country. 
The “digital subset’’ is only one of several 
equipment units resulting from research and 
development effort in this field. Recently a 
“data subset’’ was demonstrated that showed 
the possibility of recording the outputs of 
several kinds of business machines on a single 
type of “ common-language’’ magnetic tape. 
This tape could then be reproduced at the far 
end of a telephone connection for operation of 
other business machines. By the proper encoding 
of the input data to these transmission systems, 
errors due to noise or other causes may be 
greatly reduced. All of these systems are depend- 
ent upon solid-state devices to provide the com- 
pactness and reliability necessary in equipment 
to be used in the customer’s office. A transis- 
torised experimental error-control circuit applic- 
able to data transmission equipment is illustrated 
in Fig. 17. 

One of the more spectacular data processing 
systems in America to-day is the Bell System Data 
Processing (BSDP) system which is_ being 
designed to mechanise the revenue accounting 
of the regional telephone systems. Performing 
these operations with increased speed, efficiency, 
economy and accuracy will be of benefit both to 
the Bell System and to its customers. Through 
special converters the system will take input 
data from Automatic Message Accounting tape, 

CRE, * Semi-Automatic Ground Environment. 








Fig. 17—Transistors and printed-wiring circuit cards applied to an experimental 


error-control circuit for data 

































punched cards, teletypewriter tape, toll tickets and 
customer payment stubs. The output—including 
bills, toll statements, reports and lists—will 
appear on high-speed printers. All of these 
processing machines will be under the control of 
a stored programme of daily operations. In 
the design of BSDP and in the design of all large 
computer-like machines, it is advantageous to 
depend upon the newer solid-state devices. They 
use so little power that inexpensive power 
rectifiers and temperature-regulating equipment 
will suffice. In addition, they provide the 
reliability and ruggedness required where 
enormous quantities of data are passed rapidly 
through single machines and where even occa- 
sional errors may prove costly. Newer types of 
transistors will be used in the logic circuitry 
and in association with the quick-access memory. 
The latter will use magnetic cores or one of 
the newer solid-state memory devices. 

The introduction of new switching and trans- 
mission systems based on the application of 
solid-state devices could profoundly affect the 
telephone power plant. Two trends are evident. 
The first is the decentralisation of locations at 
which power is required, as active equipment 
tends to move out of the telephone central office. 
The second is the increased complexity of energy- 
processing due to the increase in both the number 
of voltages needed and the more severe require- 
ments on the precision of regulation of individual 
power supplies. Many of the new solid-state 
devices are finding applications in power plants. 
Thus, they are providing important new tools 
with which to solve the new problems that they 
themselves have raised. Because of the many 
different voltages required by some of the new 
systems, the central office battery is yielding to a 
source of alternating current, which must compete 
with a battery in reliability. Rotating machinery, 
normally driven from commercial power, but 
automatically switched to a standby battery 
during periods of commercial power failure, is 
provided. In this area, the new solid-state 
devices are affecting even equipment as old as the 
alternating current generator. American sup- 
pliers of power equipment have shown that by 
incorporating solid-state power rectifiers in the 
machines themselves, often rotating with the 
armature, it is possible to eliminate both the 
commutator and slip rings, perhaps the most 
troublesome parts of a rotating machine from the 
point of view of reliability and maintenance. As 
a result, simpler and more reliable rotating 
machinery is in prospect. 

Junction diodes are used both as rectifiers and 
as sources of reference voltage, in relation to 
which outputs are regulated. Transistors are 
used either as linear amplifiers, in feed-back 
systems that perform the regulation, or as 
periodically operating switches that provide 
efficient power conversion. Because of the many 
voltages required and the severe requirements 
on regulation, it is often necessary to integrate 
the power supplies with the switching or trans- 
mission equipment they serve. 


MILITARY APPLICATIONS 


Military applications of electronic equipment 
pose interesting and frequently frustrating 
environmental problems. Many of these arise 
because most military equipment must be mov- 
able and often must operate while in motion. 
In applications where equipment must be 
rugged and where size, weight and power con- 
sumption must be minimised it is easy to under- 
stand how the transistor can play an important 
part. Some of the secondary benefits which the 
military designer expects from the use of tran- 
sistors may not be so obvious, but in many cases 
they are extremely important to the overall 
military effort. We are told, for example, that 
in World War II a certain communication com- 
pany used more than 10 tons of batteries in a 
single month for its communications equipment. 
The use of transistors can easily reduce that type 
of logistics problem many fold. There have been 
some problems, however, which have prevented 
a change from vacuum valve to transistors from 
occurring as rapidly as many predicted. In 
particular sensitivity to temperature variations 
is one of these difficulties. Field equipment may 
have to operate in a tropical jungle or in the 
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sub-zero temperatures of the arctic. An aircraft 
may go from the blazing sun on a desert runway 
to very high altitudes in a matter of minutes, 
which obviously results in extremely wide tem- 
perature variations. Many of these conditions 
have been difficult to meet with germanium 
transistors, but the newer units fabricated from 
silicon should allow considerable improvement. 
While weight and power are of great import- 
ance, the strongest urge to use transistors comes 
from the expectation that equipment reliability 
in an adverse environment can be improved 
significantly. The trend in military equipment is 
toward large systems. With the great increase 
in speed of aircraft and missiles, many of the 
jobs of data gathering, processing and evaluation 
which were done in World War II by human 
operators must, in the future, be done by elec- 
tronic data processors and digital computers, 
which will be situated in remote places, all tied 
together by data links. To make such large 
systems successful, it will be necessary to take 
full advantage of the inherent reliability of solid- 
state devices. An improvement in equipment 
reliability can come from more than just the 
advantage in reliability that transistors may 
have over the vacuum valve. Of considerable 
importance is the fact that associated components 
are operated at low voltage and power levels, 
which increase their reliability. With low dis- 
sipation, packaging techniques can be used 
which are less vulnerable to vibration. Further- 
more, with the small size and low power con- 
sumption, more critical circuits can be duplicated 
or paralleled to ensure system operation in the 
event of individual component failure. The 
planners of military systems, both in the services 
and at Bell Laboratories, recognised very early 
the potential impact of the transistor on military 
equipment. Starting about 1951 with feasibility 
studies and exploratory developments, an increas- 
ing number of military projects have used 
transistors until at present there are hardly any 
new systems which will not use them extensively. 
It is not surprising that many of the applica- 
tions which have been investigated and carried 
past the model stage have been primarily digital 
in their operation. The first transistors available 
to the system designer were point-contact 
transistors whose characteristics were much 
better suited to switching or regenerative pulse 
type circuits than they were to linear operation. 
There are other more fundamental reasons, how- 
ever, why the applications are predominantly 
digital. Digital computing and related fields 
were advancing at a tremendous rate when the 
transistor made its appearance. The point was 
rapidly being approached as systems increased 
in size where power and weight limitations posed 
serious problems for many military applications 
of digital systems. In many of the systems 
described here, the appli- 
cation of transistors has 
been accompanied by 


development of new 
system techniques. 
The first military equip- 


ment units to get into 
production in the West- 
ern !Electric Company 
using large quantities 
of transistors were the 
Co-ordinate Data Sets 
AN/TSQ-7 and 
AN/TSQ-8. These sets, 
developed for the Signal 
Corps of the U.S. Army, 
are used in a defence net- 
work to transmit radar 
target data over tele- 
phone channels. At the radar, three d.c. voltages 
represent the rectangular co-ordinates of an air- 
craft with respect to the radar site. These d.c. 
voltages cannot be transmitted long distances over 
telephone channels. The data transmitter converts 
the co-ordinate voltages into digital numbers and 
transmits them at a rate of 750 bits per second as 
modulation of a 1500 c/s carrier. The receiver 
converts the digital numbers back to d.c. voltages, 
reproducing the original inputs. The TSQ-8 set 
transmits data on only a single target. The TSQ-7 
set handles data on as many as forty-eight targets 
and transmits velocity as well as position data. 
The TSQ-8 equipment was designed to do 
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about the same job as the earlier TSQ-1, which 
used 370 vacuum valves. But the TSQ-8, like 
the TSQ-7, takes advantage of the transistor to 
give a more compact design which uses 
power. Although the state of the art would 
allow the elimination of all valves 

time schedule, the TSQ-8 shows signi t 
reductions over the TSQ-1. With forty 

and 200 transistors, the TSQ-8 occupies one- 
fifth the volume and wei only one-fifth as 
much as the TSQ-1. The TSQ-7, with fifty-seven 
valves and 235 transistors is twice the size and 
weight of the TSQ-8. In both sets, all digital 
operations are performed with point-contact 
transistors. Junction transistors are used for 
linear operations. Only in the encoding and 
decoding circuits which change the d.c. voltages 
to digital numbers and vice versa, and in the 
automatic gain control of the receiver, are 
vacuum valves used. 

While this development was under way, con- 
siderable progress was being made in the tran 
sistor art. Schedules prevented taking advantage 
of some of the newer devices to eliminate the 
remaining vacuum valves, but sufficient work 
has been done to conclude that any subsequent 
data transmission sets could use solid-state art 
completely. This would further cut the volume 
of the TSQ-8 by a factor of two or more and 
the power by a factor of ten. This kind of 
digital data transmission is so new that there 
has been no standardisation of “ language.” 
The organisation of the digital message, and the 
synchronisation and the rate at which digits are 
transmitted, are not the same for all systems. 
The TSQ-7 and TSQ-8 receivers will not accept 
data from the Air Force “Sage” direction 
centres. To allow the systems to work together, 
Bell Laboratories was asked by the Signal Corps 
to design a Digital Data Converter (DDC), 
which would convert “ Sage ’’ data into the form 
acceptable to the TSQ receivers. Original plans 
called for the DDC to use TSQ transistor circuits. 
During development, however, some modifica- 
tions were made to improve operating margins, 
but in general the circuits are quite similar. In 
all, 168 transistors are used, most of which are 
point-contact devices. One of the interesting 
developments in the DDC is the packaging of 
the transistor circuits, which uses imen- 
sional printed wiring. Not only are individual 
packages placed on printed wiring boards, but 
these packages are plugged into a backboard 
on which the wiring is also printed. 


(To be continued) 


Bi-Directional Dumper 


Tue ability to perform shuttle hauling without 
reversing has been endowed upon the 10 yard 


The driver can face either way in the long cab of the ‘‘ Dumptor ’’ model 100 


or 30,000 lb payload “* Dumptor ’” Model 100, 
evolved by the Koehring Company, 3026, 
West Concordia Avenue, Milwaukee 16, Wiscon- 
sin. The driver’s seat can be pivoted between 
two sets of steering, brake and engine controls at 
either end of the cab. There is no clutch control, 
transmission being by torque converter and 
constant mesh tw gears selected by 
hydraulic clutches. The low range allows a 
speed of 6} m.p.h. and the high range 20 m.p.h. ; 
grades up to 284 per cent can be climbed loaded. 

The body tilts to 65 deg., either under 
gravity or power, and is low enough, at 8ft 3in, 
for filling by front end loaders. 





























Personal and Business 


Appointments 


Mr. Epwarp E. Toon has been appointed manag- 
gs bipynag areas Ltd. 
Mr. K. Evpxinsrone has og + gs meme tts 
grveg eheneny Electronics, Ltd. 
Epwarp H. Curry has been apeneet 
gemral salee manager of Goodyear Pumps, d, 
Mr, E. F. Dunxin, Grad. LE.E., sce og ae 
U.K. sales engineer of V Venner Electronics, Ltd. 
BTR Inpusrries, Ltd., announces that Mr. Roger 
Taylor has joined the group advertising department. 
Mn, Jace: Semant hes boos appointed chief 
So = Massey-Ferguson (Great 


Mr. Davip Martin Jinks has been appointed 
Ee ries, 


gS ES has announced that Mr. J. 
Betts has joined its staff as technical sales engineer 
and will cover the Midland area. 

Mr. R. T. Hayes has been appointed a director of 
United Coty ond Cosssicals Company, | i a sub- 
sidiary of the United Steel Companies, Lt 

H.N. Exectricat Suppuies, Ltd., announces that 
Mr. G. Busse has rejoined its sales organisation as 
sales engineer for “Crustex"’ ultrasonic boiler 
descaling equipment. 

Mr. Leonarp Roy e has been appointed a director 
of J. Samuel White and Co., Ltd., in addition to his 
present appointment as manager of the aircraft and 
refrigeration division. 

BB i Bee aera og r of the 
own ys Sige = area ener tal weep 

“eg has a director 
general manager of Plessey International, Ltd. 
saint ataend 0b tenets annmmines test Mr. 


Sir Ropner has been re-elected deputy chairman 
eat fra of the sub-committees of Classification. 

Mr. D. I. Lawson, F.Inst.P., M.LE.E., has been 
appointed director of fire research of the Joint Fire 
Research Organisation of the Department of Scientific 
and Industrial Research and the Fire Officers’ 


— 

Western Execrriciry Boarp has 
ssceemed the following appointments of managers 
for newly formed districts :—Taunton, Mr. G. C. R. 
Ridge ; Exeter, Mr. F. Richardson ; East Cornwall, 
Mr. F. C. Isaac. _ 

Mr. J. K. JoHNSON, A.M.LE.E., has been appointed 
Press officer of the Central Electricity Generating 
Board. Mr. Peter J, Field, former Press officer, has 
been appointed chief assistant P.R.O. of the Board's 
public relations section. 

Sremens Epison Swan, Ltd., announces that Mr. 
R. G. Holland, A.M.LE.E., has been appointed 
assistant cable sales manager, special contracts, and 
Mr. R.’B. Tucker has been appointed assistant sales 
manager, rubber and plastic cable division. 

PRIESTMAN BrorHers, Ltd., has announced the 
appointment of Mr. James D. Priestman as assistant 
managing director. Mr. R. W. Draper, excavator 
sales manager, has eer — _— manager 
for all T conitn,, ant Norman oe 
London manager, has Sng appointed general sales 
pone in Hull. Boh appointments will 
date from October I. 


Business Announcements 


Design ResearcH Unir has moved to 37, Duke 
Street, London, W.1 (telephone Hunter 1681). 

Mr. P. M. Tavsot, overseas technical - 
tive of Expandite, Ltd., has left this country for a tour 
of the African Continent. 

B. ae a. Ltd., va tien Sue it 
has acqui itional premises at —- treet, 
Park Lane, London, W.1 (telephone, Grosvenor 
4567). 

Tur Patnut Company, Lid., states that as from 
August 5, it will be operating from new works and 
offices at 3, Arthur Street, Hove, 3, Sussex (telephone, 
Hove 70427). 

OppermMaN Gears, Ltd., has announced that its 
northern area office has been transferred from Leeds 
to 20, St. Ann’s Square, Manchester, 2 (telephone, 
Blackfriars 6451). 

Axar, Ltd., 3, Albemarle Street, London, W.1, 
states that it has formed a combined organisation with 
the Federation of Light Metal Smelters. The name 
F cos uae tnde is ts Ansonintinn of Light Alloy 
Refiners and Smelters. 
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Borax Consoipateb, Ltd., Borax House, Carlisle 
Place, London, S.W.1, states that it has formed a 
timber Mr. D. R. Carr has been 
appointed of the new department. 

CHEMICAL CONSTRUCTION (GREAT Brirarn), Ltd., 
Bush House, Aldwych, London, W.C.2, has moved 
its registered office to Henrietta House, 9, Henrietta 
Place, London, W.1 (telephone, Langham 6571). 

J, BROCKHOUSE AND — Ltd., in conjunction with 
W. G. ALLEN AND Sons (Tiron), Ltd., have 
announced that they are forming a joint company 
to be known as Brockhouse Allen, Ltd., in the Federa- 
tion of Rhodesia and Nyasaland. 

THe RoBALLO ENGINEERING Company, Ltd., 43, 
Dover Street, London, W.1 (telephone, Hyde Park 
0659) is a new company which states that it has been 
granted exclusive marketing rights in Great Britain 
for “ Robalio ” ball bearing slewing rings. 

Mr. B. Curtis, senior engineer, water separator 
division, Simmonds Aerocessories, Ltd., is visiting 
Turkey and [ran to establish direct links with the 
— oil companies, and to give technical advice 

connected with water separation. He 
will also visit his company’s other agents and 
customers. 

THe Mortimer ENGINEERING COMPANY, and 
STANHOPE MACHINE TOOLS, Ltd., announce that an 
agreement has been reached between them, whereby 
the two companies are co-operating in the sale and 
servicing of machine tools and machine shop equip- 
ment for which they hold representations throughout 
the United Kingdom. 


Contracts 


THe GOOLE SHIPBUILDING AND REPAIRING Com- 
PANY, Ltd. has received an order from Consolidated 
Fisheries, Ltd., for two trawlers. Each trawler will 
have a length between perpendiculars of 137ft, a 
beam of 28ft, and a depth of 14ft 3in and will be 
powered by a Mirrlees diesel engine developing 1120 
b.h.p. at 270 r.p.m. 


Miscellanea 
“ Conrrov.”’—A monthly journal called “ Con- 
trol” ins publication with its issue for July. 
Edited Christopher T. Rivington, M.A., 


A.M.LE.E., it is published by Rowse Muir Publica- 
tions at 3s. 6d. per copy. @ 

C.LG.R.E. MEETING, 1958.—Certain inaccuracies 
in our report on C.I.G.R.E., in the issue of June 20, 
1958, page 927, have been pointed out. First, the 
1SOMVA turbo-generator referred to by Mr. J. W. H. 
Morgan has, in fact, been built and tested (as described 
in our issue of November 15, 1957). Secondly, the 
ratings quoted in Mr. Morgan’s last two sentences 
should have been 30MW, 200MW and 100MW, not 

VA. 


MARINE ENGINEERING AS A CAREER.—The National 
Association of Marine Enginebuilders, 21, Grosvenor 
Place, London, S S.W.1, has published a brochure 
entitled “ Marine as a Career”’ which 
pen = — training arrangements including 

It describes various aspects of 
die lot aad Gee tas tees ond aneoes of 
marine engineering firms, and advises that further 
information may be obtained from the secretary. 

Meta CouPLinc.—Metaducts, Ltd., announces 
production of a new “ Metastream ” flexible power 
oo coupling. This addition to the com- 

range of couplings is designated Series C.N., 
and is available i in sizes limited to a maximum bore 
of 1Zin and a maximum horsepower/revolutions per 
minute rating of 0-010. The couplings are free from 
corrosion, require no lubrication and employ no 
rubber bushes, springs, gears or chains, and are 
unaffected by climatic conditions or operating tem- 
peratures, while the transmission membranes can be 
removed without disturbing the driving or driven 
units. 

CLEAN AiR JuBiLeE.—The National Society for 
ee oo ee eee ae ES. the Duke of 
Edinburgh has graciously consented to be patron of 
the International Clean Air Conference and Exhibi- 
tion to be held in October, 1959, to mark the diamond 
jubilee of the Society and of the clean air movement in 
this country. The president of the society and, there- 
fore of the conference, will be Sir Hugh Beaver, who 
was Chairman of the Government Committee which 
made the recommendations on which the new Clean 
Air Act is based. It was in 1899 that the Society, then 
known as the Coal Smoke Abatement Society, was 
founded in London. Siinih mente seqnathy ihtetbet te in 
ee ee of the world, 

and the purpose of this special erence, in addition 
to celebrating the sixtieth birthday of the pioneer 
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nina, has been defined as “to exchange 
ormation and promote co-operation, inter- 
canleeie on the practical aspects of the prevention 
or control of air pollution.” The conference will deal 
with legislation and its administration, education and 
public opinion, international tion and 
information exchange, research and investigation and 
technical questions of world-wide concern, such as 
pollution from road traffic and airborne radioactive 
material. The exhibition, to be held in conjunction 
with the conference (both will be at the Seymour Hall, 
London, W.1), will be largely of a technical and 
educational nature. 

Piastics INDUSTRY EDUCATION.—The Trustees 
of the Plastics Industry Education Fund have made 
the following grant for scholarships. A third scholar- 
ship of £300 a year, for a three-year course, leading 
to Associateship of the Plastics Industry, at the 
National College of Rubber Technology, London ; 
also, a post-graduate scholarship of £300 for one 
year. For boys studying for the Diploma of the 
Plastics Institute funds have been allotted to the 
Borough Polytechnic for bursaries and also for six 
scholarships of £175 a year to assist students to take a 
four-year sandwich course. At Birmingham College 
of Technology, £750 has been voted for an additional 
five scholarships for students taking the four-year 
sandwich course, while for students taking a similar 
course in applied chemistry with plastics at Brunel 
College of Technology, the trustees are making two 
awards of £150 annually. 

WARREN SPRING LABORATORY.—The Department 
of Scientific and Industrial Research says that its new 
laboratory, now being built at Stevenage, is to be 
called the Warren Spring Laboratory. The name is 
taken from a lane that used to run across the site on 
which the laboratory is being built. It will be recalled 
that the Council for Scientific and Industrial Research 
has expressed the view that the Warren Spring 
laboratory should be a “ versatile ’’ station, free to do 
work on any subject which becomes important for the 
nation and which cannot be fitted into the programme 
of another research body. It has already been 
decided that work will be carried out on air pollution, 
on the synthesis of oil and chemicals from carbon 
monoxide and hydrogen, and on mineral processing. 
The new station will, in addition, be free to take up 
any research requiring staff and facilities of the kind 
that are being provided. Mr. S. H. Clarke is to be the 
director of the Warren Spring laboratory. 

Dectra TRIALS.—In the Ministry of Supply trials 
of the Dectra system over the North Atlantic, which 
were carried out in a “ Valiant” aircraft from 
Boscombe Down, an error of only 24 miles off track 
was recorded after a flight of 1500 miles using only 
Decca/Dectra systems. These trials have been con- 
tinued by civil aircraft of Pan American Airways on 
schedule flights using a Boeing ** Stratocruiser ’’ with 
Dectra long-range navigation system on _ board. 
During the evaluation tests the aircraft made twenty- 
seven crossings of the Atlantic representing 435 flying 
hours. The report, subsequently issued, found the 
system to be highly accurate, simple to operate and 
unaffected by precipitation static, while it continued 
to operate when other radio reception was drowned. 
Except for mid-ocean adjustment the operation was 
completely automatic, providing daytime coverage 
from Newfoundland to ened, 6 and from Azores to 
Iceland, while night coverage was of much greater 
extent. 

SUMMER GATHERING OF THE AUTOMOBILE DIVISION. 
—The annual Summer Gathering of the Automobile 
Division of the Institution of Mechanical 
was held on Saturday, July 19, 1958, at the Royal 
Military College of Science, Shrivenham. With the 
Chairman of the Automobile Division, Mr. R. C. 
Cross and Mrs. Cross, were the President of the 
Institution, Air Marshal Sir Owen Jones and Lady 
Jones, and some 450 members and friends. After a 
welcome by the Commandant, Major-General J. W. 
Hackett, and the Dean, Dr. S. J. Davies (a past 
chairman of the Automobile Division), the labora- 
tories of the four departments of the College, Mathe- 
matics and Physics, Chemistry and Metallurgy, Civil 
and Mechanical Engineering, and Electrical and 
Instrument Technology, were inspected by the 
visitors. In addition to the apparatus used in the 
engineering and science degree courses at the Col- 
lege, a wide range of equipment ns pee for the 
specialised post-graduate courses and for research 
was demonstrated. This included a working rocket 
motor, a new type of heat exchanger, tyre and 
vehicle research apparatus, subsonic and supersonic 
flow channels, computers and electronic apparatus 
as used in guided weapons, fuel testing, metallurgical 
examinations, the irradiation of plastics and other 
aspects of nuclear science. These exhibits were the 
subject of considerable discussion between the visitors 
and the members of the College. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of tions may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
hancery Lane, W.C.2, 3s. 6d. each. 


ROAD TRANSPORT 


797,697. November 14, 1955.—AxLe SLINGS FOR 
VenicLes, Autodrome (Engineers), Ltd., Shepley 
Works, Shepley Road, Audenshaw, near Man- 
chester. (Unventor : Sydney Thirlwell.) 

The invention relates to axle slings as used for 
supporting vehicle axle beams when in the rebound 
position, and its object is to prevent the sling from 
hanging below the axle 
beam and interfering with 
ground clearance. The 
axle beam A, shown in its 
normal position in full 
lines and its rebound posi- 
tion in broken lines, is 
supported by a sling B. 
The upper ends C of the 
sling are attached to arms 
D which are pivoted to 
the vehicle frame at E. 
The inner end of each arm 
D on the opposite side of 
the fulcrum point E to the 
sling end C, is attached to 
a spring F anchored to the 
vehicleframe. The springs 
are anchored to a member 
G secured under a frame 
member H and serving 
as a spreader for the sling. 
The springs F keep the 
arms D normally in the 
horizontal positions as- 
shown in — lines, oe 
sling bein, inst 
per eg rey ee beam moves to the rebound 
position, the sling B pulls the arms D downwards into 
the positions shown in broken lines until the arms 
are in line with the sling ends in the rebound position. 
The sling is thus always held in contact with the 
axle beam.—July 9, 1958. 





MACHINE TOOLS 
797,936. November 22, 1956.—ExTRUSION PREss, 
Aktiengesellschaft fiir Unternehmungen der 
Eisen- und Stahlindustrie, Altendorfer Strasse 
103, Essen, Germany. ; 

The invention provides an extrusion press for 
sheathing cables, comprising a receiver having a 
cavity to receive a billet and an adjoining press head, 
one of these parts being adjustable in relation to the 
other in the direction in which pressure is applied to 
the billet and one part having radially extending 
grooves into which fit corresponding radially extend- 
ing projections on an adjoining face of the other part, 
the grooves and projections providing channels which 
permit air to escape from the cavity in the receiver 
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during preliminary compression of the billet. When 
all ae ok has escaped and the billet contacts 
throughout its length with the cavity in the receiver, 
the receiver and the press head are moved together 
to an extent sufficient to close the entrance to the 
channels and to cut off any metal which has penetrated 
into the channels. The extrusion proper then com- 
mences. As will be seen from the drawing the 
receiver A is i with a cavity B for the recep- 
tion of the billet C to be extruded and, after insertion 
of the billet, a ram D is introduced into the cavity. 
The receiver rests on a press head E through which is 
traversed in a horizontal direction a cable to be 
sheathed with lead or aluminium. In the under- 
surface of the receiver are provided radially extending 


matically, hydraulically or electricall jacks 
N. The left-hand view shows the billet C after it has 
been subjected to prelimi com) to cause 


t iminary pression | 
it to assume a barrel shape, the billet having been 
squashed so that its central portion abuts against the 
wall of the cavity B. The air above this central 
i wardly between the head O 
of the ram and the wall of the cavity. The air below 
i portion escapes, during further prelim- 
inary pressing of the billet, through the channels P 
and R between the interengaging parts of the receiver 
A and the press head E and G, which channels increase 
progressively in cross section towards their outer 
ends. As soon as the metal begins to follow the air 
into the channels P and R, the receiver is lowered by 
the jacks N until its under-surface meets the upper 
surface of the press head as indicated at S so cut- 
ting off any metal which has penetrated into the 
channels P and R and closing the entrance to these 
channels, Any metal trapped in these channels can 
be removed from the outside. After the receiver has 
descended to the level shown in the upper right-hand 
view the ram D is moved down to extrude the metal 
around the cable.—July 9, 1958. 


HEAT EXCHANGERS 


797,647. November 2, 1956.—Heat EXCHANGERS 
FOR CONDENSING INSTITUENTS FROM A GAS 
Mixture, N.V. Philips’ Gloeilampenfabrieken, 
Emmasingel 29, Eindhoven, Holland. 

The invention relates to heat exchangers (for 
separating condensible constituents from a gas mix- 
ture by cooling) which are provided with one aper- 
ture for supplying the gas mixture and another for 
discharging the gas, and a number of projections 
arranged in the path of the gas which are mounted 
on a common supporting member. There is, during 
the operation of the heat exchanger, a decrease in the 
mean temperature of at the most 20 deg. Cent. 
between adjacent projections or adjacent groups of 
projections, reckoned from the hot end to the cold 
end. The term “ gas mixture” is to be understood 
to mean also a vapour mixture. Such a heat ex- 
changer may, for example, be used for removing 
water vapour and carbon dioxide from air. The heat 
exchanger shown in the drawing comprises a support- 
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ing member A provided with projections B, for 
example, pins. An insulating wall C provides a duct 
D for the gas mixture, the projections B being dis- 
posed in the path of the gas mixture. The heat 
exchanger has an inlet aperture E and an outlet 
aperture F for the purified gas mixture. One end of 
the supporting member A is in heat exchanging 
contact with a cooling liquid contained tm a space G, 
for example, liquid nitrogen. The heat extracted 
from the gas mixture to be cooled is supplied by way of 
the pins B and the supporting member A to the liquid 
contained in — — so fs taened a evapora ie tes, 
the vapour being wn t a pipe H toa 

igerator to be re-condensed. The condensate 
ideale by the refrigerator can again be supplied to 
the space G through a pipe J. The ing member 
has a t resistance such that in normal opera- 
tion, there is a mean temperature difference of at the 


a 


temperature of the 

series of projections K is at the most 10 deg. Cent. 
higher than that of the series L which again is 10 deg. 
Cent. higher than that of the series K, &c. The mean 
is the arithmetic mean of the tempera- 

jection and of the tempera- 
ture at the point NV at which a projection is attached 
to the ing member A. The temperature 
sag Aged peat ang Bane ws 
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such an amount of ice O, which i 
lines in the upper view, is frozen 
that the air is forced to flow along 
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produced flow 

charged or to be frozen again to the cold lower 
of the pins. The air which flows past the tops of 
pins. at a point to the right-hand side of 
mentioned pins comes into contact with 
having a temperature sufficiently low to cause ice 
be formed so that on the upper ends of these pins 
amount of ice P settles, which is shown by dot-dash 
lines in the drawing. When the at the upper 
ends of these pins becomes 3 the air is forced 
to flow past the lower ends of the pins in this part of 
the heat exchanger. Only after the passage along 
these latter pins also has become blocked, does the 
gas separator become cl up. In the part of the 
gas separator situated further to the right-hand side 
of the drawing, the carbon dioxide contained in the 
air can be similarly separated out, if required, pro- 
vided wok have a sufficiently low temperature. 
A modi design with plates instead of pins is also 
shown in the specification.—July 9, 1958. 
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CONTRACTORS’ MACHINERY 


797,361. March 15, 1955.—CRANES AND EXCAVATORS, 
Priestman Brothers, Ltd., Holderness Engineer- 
ing Works, Hull, Yorkshire. (/nventor : Norman 
Brocklebank.) 

The invention relates to cranes or mechanical 
excavators in which a superstructure is 
mounted on rollers which are carried by a stationary 
foundation plate and only take downward load, and 
in which a centre pin is provided for resisting over- 
turning loads, the pin passing through a boss in the 
foundation plate and a boss in the superstructure 
bed-plate. In the invention the pin is mounted to 
rotate with the bed-plate and has a flanged head at 
its lower end which tes with a surface on the 
underside of the foundation plate to form a thrust 
bearing, the bearing being immersed in an oil bath 
fixed to the base plate. The drawing shows part of a 
foundation plate A and bed-plate B of a crane suitable 
for mounting on a truck. The stationary foundation 
plate A carries a pathway C for a live roller ring D 
on which rests the bed-plate B of a rotatable super- 
structure. Welded to the foundation plate and 
supported by reinforcing webs E is a boss F which 
houses one journal bearing G at its lower end, 
another journal bearing H at its upper end. The 
plate B has a boss J which projects down to make a 
rotating fit in the bearing H. The roller ring D can 


only take a downward load and a centre pin K is 
therefore provided to resist overturning loads. The 








pin makes a tight fit in the bed-plate boss J and a 
rotating fit in the journal bearing G. The lower end 
of the pin is flanged to fi head L, and between 
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EVAPORATORS 
797 February 14, 1956.—Heat EXCHANGERS, 
wt Separator, Flemminggatan 8, 
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drawing, of a hollow rotor A and a housing B sur- 
rounding it. The rotor is at its end provided with 
hollow pivots C and D by means of which it is 
y borne in ball bearings E and F, the upper 
bearing being fitted in a necklike extension G of the 
outtaunding Wouleg B and the lower bearing being 
fitted by means of a sleeve H in a frame J supporting 
the housing. The interior of the rotor is kept separate 
surrounding housing by sealing means K. 
The rotor is provided with a central feed pipe L 
which extends, through the channel of the pivot C, 
into the interior of the rotor and opens into this at 
its lower end. In the other end of the rotor is a 
paring device M, fitted in a widened part of the 
hollow of the rotor which substantially has the 
form of a truncated cone. The paring device is 
connected with a discharge pipe N passing through the 
channel in the lower pivot D, which by means of a 
sealing device O passes through the lower end portion 
P of the surrounding housing B. The housing has 
in the part an inlet R and at its bottom an 
outlet S. The interior of the rotor may communicate 
with a suction device through the channel in the pivot 
C and an outlet JT. The driving movement is trans- 
mitted to the rotor by means of a pulley U arranged 
on the pivot D. The space between the channel in 
the pivot D and the discharge pipe N is closed by 
means of the sealing device V. The rotor is, at its 
end, provided with one or more conveyor 
W to redirect liquid caused to splash by the 
ing device. When the heat exchanger is used for 
instance for evaporation purposes, the heat-emitting 
medium, which may consist of steam, is supplied 
t 
in 


i 


: 


the inlet R. The liquid to be evaporated is 
i am the pipe Z in the lower part of 
rotor A, is in a relatively thin layer over the 
conical wall of the rotor and, under the influence of 
the centrifugal force, as a result of the rotation of the 
rotor, it is led towards the upper part of the hollow 
rotor and is pared out there by the paring 
M. The heat-emitting medium is possibly 
condensed when coming into contact with the outside 
of the rotor, and the condensate thereby formed is 
immediately thrown away from the rotor wall, by the 
influence of the centrifugal force, the condensate is 
collected at the bottom of the housing B and is dis- 
charged through the outlet S which may be con- 
nected with 


there is thus obtained a high heat 


rotor, 
transfer coefficient between the heat-emitting medium 
and the rotor wall, partly because of the velocity 


— in the ~emitting medium and partly 
, aS mentioned, ‘the condensate deposits 
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possibly formed on the rotor wall are immediately 
thrown out from the rotor wall. In a corresponding 
there is obtained a high heat-transfer co- 


wall and the heat-absorbing medium, since by the 
adjustment of the speed of revolution of the rotor 
and the throughflow quantity, the velocity of the 
medium can be kept relatively high also on the 
inside of the rotor wall, and gases or vapours which 
possibly are present in the heat-absorbing medium 
and are released for instance by evaporation, can be 

idly separated out or be removed through the 
tices of the centrifugal force. These gases or 
vapours are discharged through the channel in the 
pivot C and the outlet 7. It is evident that it is 
possible, by connecting the outlet T with a vacuum 
pump to obtain a sub-atmospheric pressure in the 
interior of the rotor whereby the evaporation can 
take place at the tem ure most suitable to every 
individual case. Modified designs are also shown in 
the Specification.—July 9, 1958. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


ROLLED ASPHALT, ASPHALTIC BITUMEN 
AND FLUXED LAKE ASPHALT (HOT 
PROCESS) 


No. 594: 1958. Price 8s. 6d. This new edition 
contains requirements—notably those for asphalt with 
slag aggregate—which were not visualised when the 
schedules of composition were first drafted. The 
standard relates to hot process rolled asphalt, with 
igneous and calcareous rock or with gravel or slag 
aggregate, to be laid as single course or as base course 
plus a wearing course. Requirements are included 
for rich, medium and dry materials for all wearing 
course mixtures in sin rse and two-course 
construction. As in the previous edition, the rich 
mixture is recommended for use only in special 
circumstances. Part 2, “ Materials’ includes sections 
dealing separately with mixtures of calcareous rock 
aggregate ; gravel aggregate, and slag coarse aggre- 
gate. Any section may be used with other sections 
to form a desired combination of materials. Part 3 
deals with transportation and laying. 

This separation of content, which is purely “* tech- 
nical’”’ from that which might be termed “ opera- 
tional,” is a new feature. It is intended to make for 
easier and quicker interpretation of the standard. 
The publication concludes with two useful appendices. 
The first contains notes on the use of the standard; the 
second a list of twelve items of information to be given 
by the engineer in his invitation to tender. There are 
six full-page composition charts. 


DIMENSIONS OF POPPET VALVES, COLLETS, 
VALVE GUIDES, VALVE SEAT INSERTS 
AND TAPPETS FOR I.C. ENGINES 


No. 2988 : 1958. Price 6s. This standard provides 
for some measure of rationalisation and interchange- 
ability between poppet valves, ordinary and heavy 
duty poppet valve seat inserts, poppet valve guides, 
poppet valve collet assemblies and mushroom, barrel 
and cylindrical type tappets. This is achieved by 
specifying ranges of principal valve component dimen- 
sions whose increments vary throughout their ranges 
in the manner considered to be most appropriate. 
The specification covers valves with throat diameters 
of from jin to 6}in and lengths ranging from 3in 
to 17in. 


WROUGHT IRON AND MILD STEEL 
HOOKS 


No. 482 : 1958. Price 8s. 6d. This standard has 
now been revised for the third time since its introduc- 
tion twenty-five years ago. Six types of hook are 
dealt with : trapezoidal and circular section shank 
hooks, trapezoidal shank hooks with integral collars, 
trapezoidal circular section eye hooks for use with 
chain or with shackle pins (B.S. 825) and trapezoidal 
eye hooks for use with wire rope thimbles (B.S. 464). 
Material, form and dimensions, screw threads, heat 
treatment, proof testing, er and marking are 
specified. The safe working loads of the largest hooks 
are 50 tons for trapezoidal shank hooks, 134 tons for 
trapezoidal eye hooks and 5 tons for circular hooks. 
Appendices give the information which should be 
supplied with the inquiry and order, together with a 
certificate of test, and examination, details of Whit- 
worth and Unified screw threads, and notes on 


design. On the basis of the latter, it is possible to 
design hooks outside the dimensions ified, 
although the use of the term “ British S d”’ is 


restricted to forged hooks in the sizes and forms laid 
down in the tables and figures of the standard. As 
compared with earlier editions, the recommended 
finished machine diameters for shanks have been 
added and the diameter at the top of the thread has 
been designed to give an average stress of not more 
than 3 tons per square inch at the minimum core 
diameter of the thread. 





Aug. 1, 1958 


Launches and Trial Trips 


JEAN GUITON, cargo ship ; built by the Ateliers 
A es de —— rk the Société Navale 
mas-Vieljeux ; length ween iculars 
410ft 1Zin, breadth moulded 59ft Ojin, depth to shelter 
deck 35ft Sin, draught 24ft (open shelter), 27ft (closed 
shelter), deadweight 7500 tons (open shelter), 9000 
tons (closed shelter), five holds, loaded speed at 
24ft draught, 16 knots ; Sulzer diesel engine, mark 
8RSD.76. Trial, May. 

EvizaBetH Bowater, pulp carrier ; built by the 
Caledon Shipbuilding and Engineering Company, 
Lid., for the Bowater Steamship Company, Ltd.; 
length overall 325ft, breadth moulded SOft, depth 
moulded 30ft, loaded summer draught 24ft lin, 
deadweight 5458 tons ; four cargo holds, eight 6-ton 
derricks, electric deck machinery; three 180kW 
diesel-driven generators ; Denny-Sulzer two-cycle, 
single-acting Mark 6.SD.60 diesel engine, six cylinders, 
2700 b.h.p. Trial, June 14. 

BritIsH ARCHITECT, oil tanker ; built at the Wall- 
send yard of Swan, Hunter and Wigham Richardson, 
Ltd., for the B.P. Tanker Company, Ltd.; length 
between perpendiculars 640ft, breadth moulded 86ft, 
depth moulded 49ft 3in, deadweight 35,500 tons on 
37ft 7hin draught, loaded service speed 154 knots ; 
thirty cargo oil tanks, one cargo pump room, three 
850 tons per hour turbine-driven Drysdale centrifugal 
pumps, two stripping pumps ; two 600kW B.T.H. 
turbo-alternators, one 150kW Allen diesel-driven 
alternator ; one set of Wallsend Slipway double- 
reduction geared turbines, 15,500 s.h.p. at 108 pro- 
peller r.p.m., steam supplied at 600 lb per square inch 
and 850 deg. Fah. by two Babcock and Wilcox 
Selectable Superheat boilers. Trial, June 18. 

STRATHDON, trawler ; built by John Lewis and 
Sons, Ltd., for the Strathcoe Fishing Company, Ltd.; 
length overall 133ft, breadth 25ft 6in, depth moulded 
12ft 9in, fishroom 6500 cubic feet, electric trawl 
winch 150 b.h.p., barrel capacity 800 fathoms of 
2éin warp, one 125kW diesel-driven trawl winch 
generator, two 20kW diesel-driven generators ; 
British Polar M.44.M diesel engine, 650 b.h.p. at 
250 r.p.m. Trial, June 19. 

MINCHBANK, cargo liner; built at Belfast by 
Harland and Wolff, Ltd., for Andrew Weir and Co., 
Ltd.; length between perpendiculars 450ft, breadth 
moulded 62ft 6in, depth moulded 38ft 6in, gross 
tonnage 6300 tons (open shelter deck), 8700 tons 
(closed shelter deck) ; five cargo holds, one 25-ton, 
two 10-ton, twelve 5-ton and two 3-ton derricks, 
fourteen electric winches ; three 175kW diesel-driven 
generators ; Harland and Wolff two-stroke, single- 
acting, opposed-piston diesel engine, six cylinders, 
620mm diameter by 1870mm combined stroke. 
Launch, June 19. 

BALBayA, tunny fisher ; built by the Chantiers 
Navals de la Pallice for the Pécheries Industrielles 
Basques ; length between perpendiculars 103ft 4in, 
breadth moulded 26ft Ilin, depth 14ft 64in, gross 
tonnage 295, hold capacity 6000 cubic feet ; speed 
11-5 knots ; one M.G.O diesel engine, 750 h.p. at 
1250 r.p.m. Trial, June. 

VARAGH, Oil tanker ; built by the Chantiers de 
Atlantique Penhoét-Loire for the Société des 
Pétroles d’Outre-Mer ; length between perpendiculars 
636ft 4in, breadth moulded 87ft 3in, depth 47ft 3in, 
summer draught 35ft 2in, deadweight 34,000 tons, 
gross tonnage 22,000 ; thirty oil cargo tanks ; one 
set of C.E.M.-Parsons double-reduction geared 
turbines, 13,750/15,000 s.h.p., two Foster-Wheeler 
boilers supply 27/35 tons of steam per hour at 600 Ib 
per square inch and 860 deg. Fah. Trial, June. 


Code of Practice 


GAS SERVICE PIPES 


Code 331.101 (1957) This revised Code of Practice 
for gas service pipes deals with the service pipe from 
the gas supply main to the control, which is normally 
at the consumer’s meter. It also deals with the pro- 
vision, where necessary, of service valves and service 
governors. 

Emphasis is placed upon exchange of information 
between those co in planning and execution. 
It is pointed out that during the early stages of new 
building projects the gas undertaking’s role is 
particularly important—the undertaking is able to 
advise in connection with the position of the gas 
meter, the size of service and the route of the service 
from main to meter position. 

The code gives advice on the inter-relation of 
gas service pipes with other public services and other 
advice concerns the desirable size of pipe bearing 
in mind its potential load. There are recommenda- 
tions on the installation of service governors and on 
precautions which are appropriate when using gov- 
ernors which operate on a supply at a pressure in 
excess of #lb per square inch. The code contains 


reference to protection against corrosion and to 
matters which require attention when laying, testing 
and inspecting gas service pipes. 
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Lead, Tin, Antimony 


and their alloys 






SOLDER, SOLDER WIRE, ANTIFRICTION METAL, 






PIG LEAD, ANTIMONIAL LEAD, GABLE ALLOYS 






We are also smelters, refiners and buyers of secondary materials 





ASSOCIATED LEAD .... 
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30-RB lifting crane with 60’ boom on a building site in London 10-RB & cu. yd. dragline dyke-cleaning in the Fens 
(Photograph by courtesy of Tersons Ltd.) 


Discrimination and Excavation 


Under present economic circumstances, more than ever before, the 
contractor needs to discriminate before he decides to purchase equip- 
ment vital to his needs. 

Consideration of the Ruston-Bucyrus range of excavators, particu- 
larly in the universal group of # to | cubic yard capacity, will 
suggest a ready solution to your excavating problems. The four , ; 
machines in this category : 10-RB } cu. yd., 19-RB § cu. yd., 22-RB ma 
? cu. yd. and the new 30-RB 1 cu. yd. with air control, are ready and 
waiting to be applied to that new contract where their ability to do 
more work quicker and at Jess cost will increase your profit margin. 





Write now for information on the size of machine in which you are interested 


USTON - 
sa 





19-RB § cu. yd. dragshovel excavating pipe 
trenches for a water supply 





RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


THE COMPLETE RANGE OF RUSTON-BUCYRUS EXCAVATORS IS FROM i TO 6 CUBIC YARDS CAPACITY 
0.E.5 
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GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 
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.-. assure continuous high 
quality and surface finish 
PLUS lower costs all round 


“Savings are secondary to the quality 
control we have gained in the use of 
BarnesdriL Kleenall Filters. The Filters 
have allowed us to keep ahead of our com- 
petition in the quality of our product.” 
This statement was made by the Plant 
Superintendent of a prominent roller 
bearing manufacturer. A centreless grinder 
(shown) and a super-finisher are used for 
surface finishing and bringing bearings to 
their final accuracies. Both are equipped 
with Barnesdril Kleenall Combination 
Magnetic and Fabric Coolant Filters. The 
bearings, used in guided missiles, aviation 
electrical motors, and transportation equip- 
ment, are finished to 2 to 3 RMS micro- 
inches. Size must be held to +0-000025in. 
and their crowns held to 0-00001in., 
checked by electronic measuring device. 

By filtering the re-circulated coolant 
through Kieenall Filters, definite production 
savings are also accrued. Less coolant and 
less labour are required and equipment lasts 
longer. ff quality control or extreme 
accuracy are part of your production 
requirements, write to Dept. E18 for full 
details of Kieenall Filter. 


ORIGINATORS OF THE DRUM TYPE MAGNETIC 
AND COMBINATION SEPARATORS 
MADE IN GREAT BRITAIN 












THE CENTRELESS GRINDER WITH A BARNESDRIL . 603083, 731655 and 745604; others pendin 
MODEL MP-15 KLEENALL COMBINATION MAGNETIC Poneana ties . ¥ aa 
AND FABRIC FILTER. 





DEVONSHIRE HOUSE. VICARACE CRESCENT 
also 


GASTON gE. MARBAIX LTD BATTERSEA LONDON SWis DIE CASTINGS 


PHONE BATTERSEA 8688 (8 lines 


IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


Sais ek aa 60, covaey) LTD, 
Our range of Weaving covers all grades 


from the FINEST WIRE CLOTH BRITANNIA WORKS, 


to the HEAVIEST SCREENING. 
ALD and ARB approved SEDGLEY ROAD, WEST 


Please write for our Brochure, containing TIPTON, STAFFS. 


useful Technical information, Tel phone TiPton 2545 (3 Ii 
PHIPP STREET a 
LONDON E.C.2 
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HAYLE, CORNWALL Tel. Hayle 321 















Type DS 
smaller 
lighter 
cheaper 









4, 4, 4. and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
on all A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motor and final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 


Geared nico ceareo motors ito 
204 QUEENSTOWN ROAD - LONDON - S.W.8 


rotors Telephone: MACaulay 3211-4 


Subsidiary of Normand Electrical Company Limited 
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BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


— 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 
to all carbon steel 
specifications 


a 


On Admiralty 
Ministry of Supply 
Rly. Executive, A.1.D, Etc. Lists 


GOVAN SHAFTING 


& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prep.: The Steel Company of Scotland) 


oe 
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GRANT & LIVINGSTON LTD. 
ILFORD HILL WORKS - ILFORD - ESSEX 
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“SuKEY GREE. 


WARRINGTON, ENGLAND 





from WEA VER saan fo USER 
WOVEN WIRE CLOTH 


For A LOO] birrereNnT UsEs 


IN ALL, MESHES, GAUGES ano METALS 
from STEEL to SILVER 

TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 


Any specification woven to your 
particular requirements. 
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Precision in heavy engineering 


An exacting task of precision engineering recently faced 
International Combustion in the manufacture of a number of 
transport flasks for nuclear reactor rods. The flasks, made under 
contract from Head Wrightson Processes Ltd. for the Dounreay 
and Harwell Atomic Energy Research Establishments, consisted 
of heavy castings with twenty-five 4-ft. long bores to hold the 
radioactive rods. 

High precision machining was required throughout the diameter 
of the bores to ensure that the rods would move exactly in the 
guide holes without any risk of jamming. Equal accuracy was 





Tests are carried out at every stage of production by International 
Combustion to ensure that components are machined to the exacting 
standards demanded by nuclear research. Here, the entire flask is 
submerged in water to confirm that it is pressure-tight. 


needed in fitting the ‘O’ ring sealed plugs, which close the end of 
the bores, to provide an absolutely gas-tight seal. Finally, a 
particularly exacting requirement in castings of this size, a high 
degree of freedom from ‘porosity’ was essential to make the 
component pressure-tight and prevent any risk of leakage by 
radioactive materials. 

All these requirements were met by International Combustion 
by applying an entirely new conception of machining and weld- 
ing techniques, backed at every stage of production by a pro- 
gressive and rigorous system of testing. 






INTERNATION AS 





Y 


NINETEEN WOBURN PLACE - LONDON WCI - WORKS: DERBY @ 
Member of Atomic Power Constructions Ltd. 
One of the five British Nuclear Energy Groups. 





STEAM GENERATION AND COMBUSTION. 
GRINDING, SCREENING AND FILTERING. MATERIALS HANDLING. 
PLANNING AND ERECTION OF PLANT ON SITE. 
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| Cpe Famous in Four Reigns 

STILL 


the finest 


%s 


Clip in 
the world 


L. ROBINSON & CO., (GILLINGHAM) LTD., 4 








The KEY toa good replacement 
| floor topping 








uM 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS ‘ ns 


$¢ PANS to know about 
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bien MET moro” we RUCTION CO LTD 


REENWICH HOUSE, NEWGAT LONDON. E.C.l. Tel. City 1488 
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ALLOTT BROS., 


FILTON Lm 


for ROTARY UNIONS LEIGH LTD. 


(Patented 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES j"—3” BSP 
SPECIALS UP TO 6” BORE 





FILTON LIMITED ||. ROTHERNAM 
Clapham Street, Leamington Spa, - 

WARWICKSHIRE Telephone: Telegreme: 

ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 

Telephone Spo 8111/2 




















mt TFLAMEPROOF ELECTRO MECHANICAL 





BRAKES 


A.C. 







D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 
ea 


BRIDGWATER 























tr RUBBER AND "T 
© SYNTHETICUNITS © 


SAM KAY RUBBER CO.L 
HOPE MILL - ror1wooo rice - STOCKP 


imma 
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Dexterity 
in 
WELDING 
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Tube plate for a Heat Exchanger, incorpor- 
ating 5,518 tubes ? in. dia., and involving 
1,078 footage of welding. 


Harvey 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7 
Telephone: GREenwich 3232 (22 lines) 
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SIRRON| stron 
<a : HADRIAN'S 
Ht -f for 
Diesel AIR, OIL or WATER 
£ nginues TOMB r | 
Main Propelling ' 
Diese! Engines “ef 
in powers up to 
1,200 H.P. 
THE NEWBURY PREIS. 
eee OO Ne, 
NEWBURY, BERKS STRATHMORE ROAD, CROYDON 
Telephone : Thornton Heath 186! 





























MAGNOLIA 
ANTIFRICTION 
METALS 

















@ For heavy loads 








and high speeds NAVY BRONZE. 
in engine and Ly cae en 
industrial plant bearings CRUSHER BRAND 


MAGNOLIA ANTIFRICTION METAL CO. 


OF GREAT BRITAIN LTD 
34, VICTORIA STREET, LONDON, S.W.1 

















Wonders of the World 





METAL BALING PRESSES 


RUBBER MACHINERY 

BALING PRESSES peony Roman Emperor, built this mauso- 
leum for himself and his successors over 

1800 years ago, Originally it was encrusted 

with magnificent marble and the circular wall 

was crowned by a cone of earth planted with 

trees. Hadrian also built the bridge which 

gives access to the tomb. The mausoleum i 

eventually became the medieval citadel of 3 

Rome and is now known as the Castle of 

San Angelo. 

The Wonders of the Modern World will be 

chronicled by posterity and will reveal the 

indispensable contribution of steel tubes to 

these achievements. 











fideoscenestctinie: 22 pep.2 ery 






PP EADS TNS 21 2's Yee eR MRT I REN CREME RIT oy 





The BEFASH 3 is a small metal Baling Press, with the big 


application. It handles TIN CANS, DRUMS, STAMPING 
WASTE, SWARF, NON-FERROUS SCRAP, WIRE, etc. 
Write for leaflet 1013. 





For Steel Tubes and Steel Tube Fabrication 


* PUSH BUTTON CONTROL | 


* NO FOUNDATIONS HEAD OFFICE: GREAT BRIDGE - TIPTON - STAPFORDSHIRB 


PLANTERS ENGINEERING Co. Ltd., ‘ 


14 CRAVEN ROAD, LONDON, W.2 


: 3295/6. CABLES: VELOCES, PADD, LONDON 
ms ANAS OS en witin ENTWISLE & GASS LTD. 
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UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential that the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 


The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 


throughout the world. 


Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than plus or minus 2% of 
the rated load. 
























’ CONSTANT LOAD 
PIPE SUPPORTS 


MARK | AND MARK 2 








The Mark 2 UNILOAD is particularly suited to nuclear power plant 
or for any application where exceptional accuracy in load carrying 
characteristics are demanded 





FETABLISHED #200" 


For over 50 years Aiton & Co. Ltd. have 
specialised in the design, manufacture and ‘ 
installation of Pipework and Ancillary HEAT) OFFICE * DERBY '* WORKS * DERBY & SUNDERLAND 


Equipment for the highest temperatures s : 
and pressures. TELEPHONE: DERBY 47111 (10 LINES) TELEGRAMS: CHANNELED DERBY 
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STRUCTURAL |S" 












































Biurrzazrery 


This Butterley welded structure for a bus 

garage at Bilborough, comprises two bays, 

each 95 ft. span and 210 ft. long; welded 

3-pin arch design. The contract was placed 

by the City of Nottingham Corporation, and 

executed under the supervision of R. M. 
y Finch, O.B.E., M.I.C.E., City Engineer and 
Surveyor. 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY * ENGLAND 
Tel: RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.1 ’ Tel: SLOANE 8172/3 
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AIR VALVE 


at point of 
discharge 
gives a 5:1 
turn down 
alate 


ONE HANDLE 
controls both 
oil and air 
at constant 
proportion 





& COMPANY LTD: STOTFOLD - BEDS 
TELEPHONE: STOTFOLD 414 (3 Iines) 
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PRECISION... 











A Rolls Royce C6SFLM 100M rated 
at 275 b.h.p. at 2100 r.p.m. 





Oil Pump Drive Gear for the above 
engine manufactured by Angus to 
Rolls Royce specifications. 


GeaPS sciccteo ror 
ROLLS ROYCE OIL ENGINES 


‘(6HINEST GEORGE ANGUS & CO. LTD., GEAR DIVISION, PRINCE CONSORT ROAD, HEBBURN-ON-TYNE 





GA, 91 
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ST 


MACHINING 


Kearns ‘S’ type fitted with depth control, 
snout boring light alloy casting at 
D. Napier & Son Limited. 


OPERATIONS 


Snout and Line Boring— Automatic Surfacing 
— Face Milling — Turning — Drilling 
... all at one setting 





















UT 


Send for Catalogue NS 
So 0000 






HON 


=] 





Carns 
‘3 TYPE 


BORING MACHINE 





— almost a workshop in itself 





H. W. KEARNS & CO LIMITED BROADHEATH Near MANCHESTER 


KSG2 
K 


9 Neeser Serr 
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Type KN-Bto BS2083/1956 
TEFC ENCLOSURE 


1-20 hp* (4-pole) 


*Additional Ratings not 
included in BS 2083 are 
also available up to 50 











With the introduction of the 
new BS2960/1958, squirrel- 
cage motors with Standardised 
Dimensions can now be sup- 
plied with VENTILATED as 
well as TEFC enclosures. 
Metrovick Motors designed 
and built to these specifica- 


tions are known as Types 1 KN-C to BS2960/1958 

: ype - O 2960 / 196 

KN-C and KN-B respectively. VENTILATED Enclosure from 
1 to 40 hp (4-pole) 














METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK’: MANCHESTER 17 





An A.E.1, Company 3/801 
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CASCAD 









WATER 
COOLERS 


We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our rep- 
resentative will call upon you 
at any time. 

INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury !73 








eee 





100 OVER 900 psi ! 


Of the power stations 
now operating at over 900 psi 
more than one hundred 


are equipped with 


PHOPKINSONS? | 


BOILER MOUNTINGS 


HOPKINSONS LIMITED 





HUDDERSFIELD 
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BRITISH 

OXYGEN 
LINDE 

LIMITED 
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NEW 
INSTALLATIONS 


FOR SHELL CHEMICALS 
COMPANY AT SHELLHAVEN 


The British Oxygen Linde pliant is 
In course of erection for the 
production of tonnage oxygen and 
nitrogen for the 

manufacture of ammonia. 


FOR SHELL CHEMICALS 
COMPANY AT PARTINGTON, 
NEAR MANCHESTER 


Work on this plant for the direct 
oxidation of ethylene will shortly 
be completed. 


FOR THE IRON AND STEEL 
WORKS AT DURGAPUR 


in India. An order has recently 
been placed with British Oxygen 
Linde to supply 2 Tonnage Oxygen 
un'ts with a total capacity 

of 100 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT ROURKELA 


In india. 3 British Oxygen Linde 
units have been ordered, each 
with a capacity of 

100 tons of oxygen a day. 


FOR AFRICAN EXPLOSIVES 
AND CHEMICAL 
INDUSTRIES LIMITED 


at Modderfontein. British Oxygen 
Linde plant has been ordered with 
@ daily output of 275 tons of 
oxygen and 285 tons of nitrogen 
for the manufacture of ammonia. 


OUR EXPERIENCE 
iS AT YOUR SERVICE 


if you are thinking of Installing 
tonnage oxygen or gas separation 
pliant, consult BRITISH OXYGEN 
LINDE. Our advice is free and your 
enquiries, however preliminary 


will be weicome. 


BRIDGEWATER HOUSE,ST.JAMES’S 
LONDON &.W.1. Tek WHI 1688 
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all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 

















SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 
for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘*PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 





oe" Wa ete e's e's se s'e'e'6's's'0's's e's 00's e's 60's 8's "8 08 
ee 
* 86 6 6 8 6 4 6 ee 2.6 8 © * 
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Four methods of ; 4 
improved factory ventilation 


amma west ak: le 


—— 


HILLS ROOF VENTILATING SHUTTERS HILLS VENTILATING SHUTTERS 
-VERTICAL WALL APPLICATION 


HILLS WALL-TYPE AIR INLET VENTILATORS HILLS STACK ROOF VENTILATORS 





HILLS Industrial Ventilators are designed to meet every Fequirement for ficient 
and economical ventilation in foundries, rolling mills, factories, workshops, etc. - provid 
positive and rapid extraction of smoke, fumes, steam and overheated air, and admit the resh air 
essential to improve working conditions. All types of HILLS Industrial Ventilators are saiae's 
install in new or existing buildings. For expert advice on any problem of industri: 
we invite you to consult our Technical Advisory Department. IudStrated literatur 


on request. : 
HILLS Ventilation 












“ a a aac 





HILLS WEST BROMWICH) LTD. ALBION ROAD, WEST BROMWICH. (WEST BROMWICH 1811 (15 LINES)). LONDON: CHAPONE PLACE, DEAN STREET, W.1. GERaarw 0526/9 
Branches at Manchester (Blackfriars 3382/3), Bristol (24765), Neweastle-on-Tyne (59081), Glasgow (City 5564). 





f 


i 


7 
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NUMBERING... METAL 


NUMBERING 


MACHINES 
NUMBERING 


HEAD for METAL 



















Consecutive and 
Repeat actions 








Power, Fly, Hand or Pneumatic Presses and similar equipment 


It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, i mark for 
Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be eainnerty identified by individual reference number. 


W. LETHABY « C° L™® 
LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Telephone: Terminuc 1104 (3 lines) 
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sTeEL SHELVING 


72 in. HIGH 
34 in. WIDE 
12 in. DEEP 


® Brand new—Manufactured 
in our own works. 


@ Shelves adjustable every 
inch. 


®© Heavy gauge shelves will 
carry Ibs. each. 


@ Stove enamelled dark 
green. 


@ 6 shelves per bay—Extra 
shelves 8/- each. 


© Quantity discounts. 


Delivered free to England, 
Scotland and Wales 


£3 15s. 


Ready for erection. —_ 


N. C. BROWN ‘”. 


Green Lane Steelworks 


HEYWOOD - LANCS 


—the manufacturers ! 








Also available in White at 
£5 per bay. 


ALL OTHER SIZES avail- 
able at equally keen prices. 


Telephone: 
Heywood 69018 (3 lines) 























Now available 





for— 


Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


. a 45/60 h.p. Ventilating fans 
version of the Bud 
Pansat Mio. Y00808 worth turbine with Propeller turbine for light aircraft 
and uthers applied for several alternative 
reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 





These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of 
any small gas turbine, and necd virtually no maintenance. 

There is no ducting, and for higher powers multiple installations of the basic 
turbine unit can be built up. 


Please write for further particulars or demonstration 


sor, for ventilating and heating 
purposes, and for processes where 
a large supply of hot air may be 


required. 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 
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23,000,000 
sears by 


OPPERMAN 


turn for industry 
every day 











BOREHAM WOOD, HERTS. 
ELSTREE 2021 


















FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 


For quickly detachable doors, covers, panels, 
access covers, etc. 


















For full details and literature apply to 





ODDIE BRADBURY & CULL LTD = — PORTSWOOD RD. — SOUTHAMPTON 
TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 

























LABORATORY 
ANALYSIS 


The anaiysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 

of MINERALS, ORES, OILS, 
METALS, ALLOYS. WATER, Etc. 
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4 MILLION GALLONS Bear 
be gl OVERFLOWING . 
‘i  - BOREHOLES 


A Sethe tie 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 


a 


Branches: 93/4 BROAD STREET, BIRMINGHAM [5 Telephone: Midland 1762 


ARTESIAN WELLS caemmaiaiaie canines 


TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR _ 
TO REGULATE THE FLOW OFg.c 
MATERIAL FROM . 
STORAGE BINS. 
SIZES TO SUIT ANY 
LAYOUT. 


W : S R A R RO N asaue ian ee 
& S O N LI D ° 1 to 50 tons mene Capacities 
GLOUCESTER pew hitl 


Mmurlsltieiadtias a: with over 50 alae PATENTEO AWD TRADE MARX REG U.5. PAT. OFF. 





Cc. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.I 
Telephone: WATerloo 7044 


















8 TSAR AE PERS ULM, AE AES Fm TL, SLORY A SAAD pee len RN ELEN 


2 Natal cree iB es a 







Pato hee A, 











experience — Offer the latest in 


CRUSHING - GRINDING - MIXING 
FEEDING - SIEVING 


MACHINERY Phone: Gloucester 2/055-6-7 
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CONVEYING 2 MILLION WHEELS A YEAR 


Photograph by courtesy of Ford Motor Company Ltd., Dagenham 


Working 24 hours a day, 7 days a week through the bonderising process, this 
conveyor carries over two million wheels a year. 


A thousand MORGANITE CARBON BEARINGS undergo severe treatment to 


make this possible—caustic solutions; cold water; bonderising acids; hot water; 
cold air and finally 400°C in an oven! 


MORGANITE CARBON BEARINGS solved the FORD MOTOR COMPANY’S 


problem—perhaps they will solve yours today. Please write or ‘phone for 
leaflet SD 63, or for one of our Technical Acivisers to call. 


MORGANITE CARBON BEARINGS withstand high temperatures, immersion 
in liquids; resist chemical atmospheres and corrosive conditions; need no 


lubrication; are suitable for inaccessible positions; are non-contaminating 
and compietely eliminate maintenance. 











Telephone: BATtersea 8822 


THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON, S.W.11 
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Supplied in nine sections, including A, B, C.D & M 
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Hydraulic 
Control of motion 





Paradoxically, the product of human skill is more accurate than human 
skill itself. This is —— so in the case of Savery Hydraulic 
Pumps. Countless sands of Savery Pumps are in use throughout 
the world working. with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 

















HERES REAL 
V BELT 
ECONOMY/ 











ADJUSTABLE VEE BELTING 


Ask for literature to see how 
OPTIMAT CUTS BELTING COSTS 


sections. In coils from 170 to 220 feet. 
lengths supplied. 

Have a belt made to your requirements and prove its 
efficiency for yourself. 


Obtainable from your usuol merchant. In case of difficulty write to 
F. TAYLOR & SONS (M/c) LIMITED 


BARR HILL WORKS, BOLTON RD., SALFORD 6, LANCS. Tel.: PEN. 1341/3 
Distributors’ enquiries invited. 


Shorter 
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POROUS 


A really high-temperature 
INSULATION... 


e Developed and manufactured by the Consett Iron 
Company Limited, “Porous” Silica Insulating 
Bricks have become established as an important 
addition to the existing range of refractories. 


* Possessing the advantages of a normal silica brick 
combined with high thermal efficiency, “Porous” 
Silica offers to the furnace builder a spalling 
resistant silica refractory suitable for hot-face 
insulation at high temperatures. 


Already in wide use in the glass industry for roof 
insulation, “‘Porous” Silica Brick is also suitable 
for the construction of kiln roofs and side walls 
where its light weight and insulating properties 
are important factors in design and service. 





“Porous’’ Silica Bricks are made in two grades. 
60% and 50% porosity, the latter possessing a 
higher mechanical strength, rendering it the most 
suitable for constructional work. 





Further information will be gladly supplied on request. 


TEMPERATURE GCRADIENT 
60% POROUS SILICA 








1600¢ 





250¢ 








® " ” 





The high insulation value of ‘“‘Porous’’ Silica con- 
siderably reduces the total wall thickness necessary. 





ee 


CONSETT - CO. DURHAM ENGLAND 


Telephone: Consett 341 (12 lines, Telegrams: STEEL PHONE, Consett 














Yhe Hughes - Johnson Rioon Ltd 
Langley Areele er kan 




















Le At Metak PAG NGS lta 
Oldbury 6 Birr nYyhasm 
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One way Ss 
to make Output r' 





CONVEYORS, ELEVATORS AND LOWERERS of every description are available or 
can be built to meet individual requirements. We offer practical help 
and expert advice on the most modern and efficient methods 
of conserving space and minimizing labour by the use of 
mechanical handling devices, placing the fruits of 
nearly 200 years of specialized experience at the 
service of Trade and Industry. 
Please write for leafict 
No. LIg, or ict us examine 
and prescribe for 
your own special 
problem. Consultations 
are free and carry no obligation. 


Slat elevator with 
intermediate raised slats 
for elevating cases 





PONIIEE xX 


Established 1788 


H. PONTIFEX & SONS, LTD., 9-13 GBORGE STREET, MANCHESTER SQUARE, LONDON W.I - TELEPHONE: WELBECK 8201 (6 LINES) 
WORKS ; BIRMINGHAM, LEEDS, LONDON 








All Crane Malleable Iron Pipe Fittings 
and Unions are individually tested! 











Drensal 
—— 

The searching tests given to every individual fitting and <= = | 
union at the Crane factory ensure the consistent high == 
i, 


quality of these well-known products. Their good ap- 
pearance, clean finish and dependability have long 
earned them the confidence of the most exacting buyers. 


Plain and Banded Pattern Fittings 

All Crane Malleable Iron Pipe Fittings have taper 
threads and are manufactured to British Standard No. 
143. They are available in plain and banded patterns 
with either black or galvanized finishes. Sizes (equal and 
reducing) }” to 6”. 


All iron, Railroad, Navy Pattern and Flat-face Unions 
There are four types: Iron to Iron; Bronze to Iron 
(Railroad) and Bronze to Bronze (Navy)—all with 
spherical seats; and Flat-face gasket type. All have 
British Standard taper threads. Sizes 4” to 4”. Write for 
full details. 


Basins 








<<} ARE 2 ie ENON ANETTA EGET A OR Ra 7 a ~~ No. 171 Banded Cross 


CRANE LTD., 15-16 RED LION COURT, FLEET ST. 
LONDON, E.C.4 WORKS; IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 








: 
& 
i 
b: 
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132kV Switchgear at MARCHWOOD 





Ce a ee 


us s Pe 
ers . 








At the new Marchwood Power Station, near Southampton, the complete 132 kV 
switchgear installation, including twenty-one 3,500 MVA oil circuit-breakers, was 
supplied by BTH. A further six circuit-breakers are on order for extensions. 

In addition, BTH were responsible for all the control panels in the main control room 
and the relay panels for the 132 kV switchgear. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED »- WILLESDEN « ENGLAND 


an A.E.1. Company A5173 
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Cues Caer se 


LAST 20 to 50% (eesrseeeseees 


LONGER... Yet priced no | 
higher than ordinary belts 


TEXROP 


Grommet Y.Belits 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


wissoneron “I GGLESWOF TH meareiapcenrain 
MANUFACTURED *Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 










Powerful, 
Positive, 


Safe... 





TAYLOR _ 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine on ae 
tool, plant, civiland heavy engineering. rypicai pot oo The 
Such characteristics are ensured by :— ark. grad amd wr yin 
Heat treatment and total enclosure of fitive and completely 
all operating parts; positive locking; ;Tustworthy clutch unit 
single point adjustment and precision duction gear, to transmit 
manufacture on modern plant. A ed te tomes On 


The ‘‘DUNHAM”’ Recorder. 
Quick delivery on pressures up 
to 300 Ib per sq. in. or vacuum 





Taylor Clutch is a self-contained unit, *mersency sluice gate on 
Scottish H lectric 
easily assembled, quickly fitted and hn neg ng se mentioned above qualify with 24 hour record and 


‘ i lock. 
produced to perform many years of Tends ‘passuse ‘hey. comelees. ‘the ver Ca SE 


mands 
strenuous work ingredients of strength and reliabil 
, choice was a Taylor Multiple Disc a 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON * LANCS. 


BUDENBERG GAUGE CO. LID., 


BROADHEATH 


u 











Tel: ALTrincham 2617 (3 lines) 
Regency House, 1-4 Warwick St., London, W.!. Phone: GERrard 4822-3. Grams: Pyrometer, Piccy, London 
62 Robertson Street, Glasgow, C.2. dm BU, 35 
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INSTRUMENTATION | 


DESIGNED FOR BRITAIN’S INDUSTRY 



































tony iments a oe romana 

















* 


Instruments 





&8 
33 
is 
3 5 
i: 
HE 
Sunvic—an all-British company—pioneered the introduction 
of pneumatic force-balance instruments to this country. C] 
Now, in addition to supplying individual instruments, we will 2 
3 
engineer complete pneumatic/electric process 3 § 


measurement and control systems, including data 


CO 


handling. Extensive research, design and engineering 


resources are available to industry at all times. 


Pressure Control 
Instrumentation 


Just tick the applications that 


particularly concern you, pin this 
Harlow, Essex. 


strip to your letterhead and 


post for further information ‘o 
Sunvic Controls Ltd., P.O. Box 1, 











We manufacture a range of pumps with capacities 
up to 30,000 barrels per day—Discharge Pressures 
up to 1,250 p.s.i. 


* 


Illustrated is a series of pumps supplied to the British 
Petroleum Company's Oil Refinery at Aden for pumping 
diesel and fuel oils from the refinery to the B.P. Interna- 


tional Oil Bunkering installation. 


D)awson & 
D)ownie Ltd 





CS ee ee oe, 
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ELGIN WORKS CLYDEBANK 
Telephone: Clydebank 2271/2/3 Telegrams: ‘* PUMPS "’ CLYDEBANK 
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The system of Honeycomb Sandwich 
Construction, developed by Avro for 
aircraft, has been used with outstanding 
success for radar aerials. Using this system, 
Avro have designed and built large reflector 
faces both in single and double curvature 
which form an integral part of the aerial 
structure itself, thus saving weight and 
assuring accuracy of profile. Built in sections, 
such aerials are easy to transport and erect, 
while their light, stiff structure is capable 

of withstanding high wind forces. 

Companies associated with us in the 

Hawker Siddeley Group are experienced 

in the design and construction of the 
supporting frames, turn-table and concrete 
foundations and have provided generating 
plant and electrical power equipment 

for similar installations. 
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> 4 A. V. ROE & CO. LIMITED., Greengate, Middleton, Manchester 


MEMBER OF HAWKER SIDDELEY/ONE OF THE WORLD’S INDUSTRIAL LEADERS 
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CROSSLEY ENGINES tor Chapel Cross 


Crossley Brothers have supplied the diesel engines for yet another nuclear power station. 

This time they are to provide standby electrical power for the United Kingdom 
Atomic Energy Authority’s latest station—Chapel Cross. 
Eight Crossley “HSN” six-cylinder Scavenge Pump Diesel engines each supplying 500 kW. 
through Brush generators, for automatic operation in the event of mains failure. 
Crossiey two-cycle Scavenge Pump Diesel engines have already been installed at Calder Hall and 
Dounreay, and are soon to enter service at Berkeley and Bradwell. 
They have been chosen to fulfil these vital duties because they are reliable diesel engines. 
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CROSSLEY BROTHERS LIMITED + OPENSHAW + MANCHESTER 11 
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Another welding triumph 




















for Quasi-Arc! 








New tyne semi-automatic 


unit for inert gas shielded 


metal arc welding 


Separate control of welding current 


% Easily portable (weighs only 40 Ib.) 
adjustable at point of welding 


+ : wire feed and ; BEN 
sha 2 REN sie cepa —this control panel is built 
into the rectifier as a separate 
% Wire feed rate adjustable at unit 
int of weldi 
2 ys 3 Cylinder mounted on 


2 Range of wires for welding iia uit 
aluminium, alloy steels, ~ 
mild steel and copper alloys % Non-electronic— 

all control relays housed Pa 


* Interchangeable water or in rectifier set J 
air-cooled guns 








Available direct from 
Quasi-Arc Limited and also for 
argon shielded welding in 

the U.K. from their associates 
British Oxygen Gases Ltd. 


NA PRRs ence, 





QUASI-ARC 
QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE Y 





I yr Nae 


mee 
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ANOTHER WALKER i the largest 
SUCCESS STORY “rery & : : 
: piercing 


press 


in the U.K. 
is fitted with 


WALKER’S 
‘LION’ 
EXPANDING 
PACKING 


At the works of the Chesterfield Tube Company a 5000 ton 
vertical hydraulic piercing press has been in operation 
since 1938. The largest of its kind in the U.K., this press 
pierces 20 ton solid steel billets in one punch. 
Everything about this 5000 ton press is big— the main 
ram has a diameter of 42? ins. and a stroke 11 ft. 6 ins. 
long. Even the side rams are 37 in. diameter. With 
working pressure at 1} tons to the square inch, the 
packings used on these rams have an arduous task to 
perform. It says much for Walker’s ‘Lion’ Expanding 
Hydraulic Packing that ‘“‘they have given every 
satisfaction in service’’—and what service! 


In many industries, Walker packings and jointings 
are improving performances and cutting costs. 

They can do the same for you. For technical advice 
and information simply write to: 


James WALKER & CO. LTD. 


‘LION’ WORKS, WOKING, SURREY, ENGLAND 
Telephone: Woking 2432 (Telex No. 13-521) Telegrams: “‘ Lioncelle Woking, Telex” 


TIB 330 


weMROUGHOUT THE WORL G7 
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DOUBLE MUSHET 


HIGH=—/—S8sS PEED oe oe 


se2tet ODO BILLS 


We do not know the number of holes made every day 
throughout the world by fast-cutting ‘‘ Double Mushet ”’ 
drills, but we do know that all of these drills are of con- 
















sistent top quality. Manufacture throughout within the 
same organization makes possible rigid production con- 
trol in inspection, from the melting of the steel to the 
despatch of the finished product. 


POCKET DRILL SETS 


Four sets of drills are available packed in attractive metal 





containers of cigarette case size. No more lost drills 






for the Practical Engineer and Handyman. 


Please write for descriptive folder. 





Ww 


FINE STEEL MAKERS - STEEL FOUNDERS - ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & CO LIMITED. 





LYDE STEEL WORKS, SHEFFIELD 
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High Surface Speed 
Diamond Turning of MANUFACTURERS OF ELECTRIC 


Commutators AND FUEL FIRED FURNACES 


, ee Gnish on C PI BS Oe ORE FOR FERROUS yetp NON FERRQUS | 
as the one shown, demands not only special precision equip- HEAT TREATMENT, POTTERY 
ment but the highest degree of skill on the part of the is KILNS AND GLASS LEHRS. 
operator. The combination of first class equipment and first ; ; 
class experience combines to put British Electrical Repairs 
Ltd. in an unassailable position of supremacy in handling 

every class of electrical and mechanical repair. 





and Slab Fur- 
reatment Furnaces. 


FERROUS 
AND NON-FERROUS 
HEAT TREATMENT: 


Roller H Bele 


Brazing and Sincering. 


BRITISH ELECTRICAL REPAIRS LTD 
Empire House, Charlotte St., Manchester | 


Works at: KING BEAM 
BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, RAL HEAT TREAT. 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, | SWANSEA 








dm BER 65 


PLASTIC , gitllay 


nine: GEIPEL 


a a TREATMENT 
ELECTRIC CONTROL FURNACES WITH AUTOMATIC CHARGING 
GEAR 
STEAM_TRAPS 
VULCAN WORKS, Mc DONALD FURNACES LTD, 


156-170 BERMONDSEY ST., DAWLEY BROOK 
LONDON, S.E.!. KINGSWINFORD, STAFFS. 
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, RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc, A.inst.P. 
Price 12s. 6d. (Postage 6d.) 
This book deals with the construction and application of resistance strain gauges and with the 


most commonly_used circuits and apparatus. The strain gauge rosette, which is finding ever CROSTHWAITE FURNACES and 
wider application, is treated extensively, being introduced by a short exposition of the theory of weigh teat Rasen ogo By agony Ban 
32, Victoria Street, London, $.W.1 —Tel.: Abbey 2966 


stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 























Isis studio drafting machine on Isis 
tubular stand. 





Isis drawing table fitted with 
parallel motion straight edge. 


Cre 


DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
“gent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 


slide rules of precision 





tsis drawing table fitted with Isis 
drafting machine. 








DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 


ATENT CUTTER HOP- 
PER DREDGERS, PATENT 
DIPPER DREDGERS, 
BUCKET DREDGERS, 
GOLD AND TIN RECOV- 
ERY DREDGERS, FLOAT- 

ING CRANES 


Hopper Barges, Screw 
Steamers, Side and Stern 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 




















All Electric Reclamation Pumping 
Dimensions: 74 x 22 x 7 feet. Pumping capacity: 200 tons of mud 
to a height of 30 feet above water. 


FLEMING & FERGUSON LTD. 


"Phone: Paisley 4121 SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, Tz. : “ Phanix Paisley.” 
London Agents; Messrs. Nye & Menzies, Lid., Capel House, 62, New Broad Street, 2 agg lt pecmealgmery 


Plant “‘Larwbi’’ Constructed for the Anglo-Iranian Oil Co. Led. 
per hour through 500 feet of shore pipe 
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“‘BROOMWADE”’ aids 
1.C.1. Paint Production 


“ BROOMWADE ” pneumatic equipment is widely used at the I.C.I. Works in Slough, where the famous 
“ Dulux” brand paints are made. 


The illustration shows two D.23 compressors used for inert gas, a mixture of nitrogen and carbon dioxide 
used in the manufacture of paints, varnishes and synthetic resin. Each compressor discharges 220 cu. ft. 
of “ free” inert gas at pressures up to 100 p.s.i.g. 


For an efficient, economical and outstandingly reliable supply of compressed air, organisations throughout 
the world choose “ BROOMWADE.” 


*“BROOMWADE’”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADE LTD., P.0. Box No. 7, High Wycombe, England. Telephone: High Wycombe 1630 (10 lines) Telegrams: ‘‘ Broom’’, High Wycombe, Telex 


58! SAS 











a — — 
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and now 


for the FANS 


Sturtevant Stock Standard Fans are available for speedy 
delivery. 

They meet the highest standards of performance, and the entire series of types, 
capacities and arrangements constitute the finest range of stock standard fans made in 
the country. 

Sturtevant Stock Standard Fans have an extremely wide field of application in 
industry and our engineers are always ready to advise on fan selection. 

Our 120 page publication E/2207 will be sent to fan users on request. 








AUSTRALIA 






































STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 40, SUSSEX STREET, SYDNEY, NSW. ° 
PO ER T NSMISSION— OVERHEAD + TRAVELLERS + ELECTRIC GOLIATH 
through the medium of : si fe 
FLEXIBLE =| . MARSHALL 3 
FABRIC oe ee 
COUPLING “| > FLEMING $:: |: 

DISCS||- 

Oo eo 
U Cc RAN ee m 
° DELLBURN WORKS MOTHERWELL:SCOTLAND “ 
aad Telephone: Motherwell 50 Telegrams : “Deliburn” Motherwell we) 
LOCO STEAM: ELECTRIC GOLIATH + TRAVELLER 


















automatic screens 


FOR CONDENSER COOLING 
WATER -POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





%* Are easily assembled. 

% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

% Axial and parallel misalignments are corrected. 


HERMETIC pupRER C2 [7° 
Works, Ryland Street, BIRMINGHAM, 16 


+ EDGbeston 0983/4 





PUMPS FOR AIR 
WATER & VACUUM 


—=4 


F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 


Peewee wee, 
oe ee mee! 








f 





- +? oC 
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Are these hands helping you? 








The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST - BIRMINGHAM BOOTLE « BRIGHTON - BRISTOL - GLASGOW 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE ~- SOUTHAMPTON 


















ease of erection—the ’ 
characteristics of curved- 
roof construction. 


THORNS 
CURVED-ROOF 
BUILDINGS 


can be delivered and erected 
quickly in any part of the 
country. 

The accompanying examples 
show Blister hangars, Rom- 
ney huts and Nissen-type 





Centrituga 


PUMPS 


Drysdale Split Casing Centrifugal Pumps are made 
to suit all requirements of H.P. and capacity and are 
available in horizontal and vertical types. 





in addition to our standard ranges we can 
supply pumps to suit customers’ installations and huts. These are constructed 
specification. in multiple lengths, and are 


available in basic widths of 


DRYSDALE &CO.LTD.|___ pace 
YOKER, GLASGOW THORNS or write for fulllutroted 


MANUFACTURERS OF 
CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BO 266 
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| Accuracy of steelwork has | 
helped to make Cleveland’s 
reputation. A 2” shaft may 


be required to be consistent hs 

in diameter to one part in 
erance one thousand; a 60ft. girder | 

to 1/32" length. It is in the 4 


consistent maintenance of 
required tolerances that 
Cleveland excel. Bridges are 
trial erected in our yards, so 
that when they finally reach 
their destination there may 
be no doubt of their being 
correct. 


CLEVELAND 











hot ? 





IF STEAM PROBLEMS are getting too hot, sit and reflect. 
How far are your troubles due to steam-starvation ? 

It is still regrettably common practice to generate 
sufficient steam for the planned purpose but to lose up 
to a tenth of its heat value in transmission. 

The wrong sort of heat is thus created between boiler- 
house staff (who claim they’re giving what’s asked for) ' 
serine no complain that they aren't | THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 

Fuel is wasted, quality threatened, production en ne ee a ae ee re ee ae ae ee eee ee ee ee ——— ee ee ee ee ee eee, 
reduced and a poor time had by all. ; 

By all, that is, who haven’t read our Information 
Sheet “ Steam Distribution.” 

This maintains that it’s no earthly use having highly 
efficient steam-raising plant and steam-using plant if the 
link between them is faulty. It tells how to remedy 
common distribution faults, and uses the kind of data | [<7 77 TT nnn 


cS ea MORN NN Pm a Tough Th read ~ PY 
Seckeriemnncticce, wee| | 6 , ao 


? ‘ \ 
citar each ‘and | aim to stay put! 
Spirax Sarco Ltd St, esos vane aang § 
Hard tough threads in soft materials, simple 
RON 33 Pee Te Le i ee to use, ees permanently in place . . New 
seis threads for old in damaged components. . 
Please send -»»--»... “ cont. f Emam sa Sheet No. 16 Used and approved by the Aircraft Industry. 
Designed for use in soft metal components, 
or plastics. Full range of standard sizes 


MAME 
in B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; U.N.C. 
and Metric thread forms. 


Our services are always available BRIDGES - POWER STATIONS - WORKSHOPS 

in design, in detailing and in the TUNNELS * HANGARS * DRAINAGE SCHEMES 

construction of all types of structures. CRANES * PYLONS ° LANDING STAGES 
DOCK GATES * DEEP FOUNDATIONS 


SSL LS LS SS SS SS a es a ee 
eine oa, 






















WIRE 
i ross THREAD 
INSERTS 


@pirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 Spoctalions In the manufacture 
London: 28 Victoria Street, SW1 Abbey 6101-3832 CROSS MANUFACTURING CO. (1998) LTD. CIRCLIPS, SPRING WASHERS, 
Combe Down 2355-8 BATH, SOMERSET SPRINGS exc. , 
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= by 
We press steel 
into service 


PAN GRINDING MILLS 


Twilll/pisc 


AND 
MARINE GEARS 






IR 
' ATi N / \. 
SRITISN TWIN DISC [1h See em aehene m , |) 
LIMITED OVER OR UNDER DRIVEN ((( S 9 /) 
aa Y, 
16-18 HENEAGE STREET, Smedley Brothers. I, Ww : 
LONDON, E.! Belper. Derbyshire. SS 





Telephone: Belper 12 























Throughout the Aircraft and Motor Industries . . . on the Railways . . . in every 
important Industrial undertaking, the products of Steel Stampings, Ltd., are 
maintaining a reputation for quality that dates back more than a hundred years. 


It is impossible to list the variety of components produced by Steel Stampings, 
Ltd., all doing trojan service—but if you require Steel Pressings, Steel Disc 
Wheels or Rolled Rings, not to mention the more specialist requirements such 
as Pressings for Rockets, etc.—please contact us. 


STEEL STAMPINGS LTD. 


, - COOKLEY, near KIDDERMINSTER 
Studding s Studs 2 Alithreads . Tie Rods Phone: Wolverley 266. Grams : Stampings, Cookley. 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 


WORK BENCHES 




















These benches can be 
supplied with sheet 
steel . Overall size 
of be 6’ 0” long by 
2’ 6” wide by 33” high. 





' 
E 


‘ STOCK SIZE 28}” wide 
; by 32° high. Other 
sizes manufactured to 


















suit customer's re- el 
quirements. 

PROVING PUMP ON TANK 

FOR HYDRAULIC TESTING 

FOR PRESSURES 200 to 1200 

If you've a storage problem— FASE can help you solve it. There LBS PER SQUARE INCH 


is a wide range of FASE unit-construction Steel Storage Racks and 


Equipment including : 
% WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 


STORAGE BINS AND SHELVING 
MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL 
WE MAKE IT! 


Send us your requirement Rincon mame a | RYLAND STREET WORKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: OLDENS, BHAM. 


Write for list EG. 1019 


Youncs: 


(LIFTING APPLIANCES)LTD 


ee Se ae 
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Now, with the |.T.D. system of mobile materials handling 
we have eliminated hold-ups, increased our storage capa- 
ty, cut our costs by handling multiple loads instead of 
ngle items and reduced our accidents and breakages 
tacatrucs, Clark Equipment and Electricars between them 


elmelaler= all the right ideas tela getting dal ngs mov ving 


Only LTD. offers a COMPLE TE mobile materials handling system 


really heavy duty load handlers, Stacatrucs, Clark Equipment 
mobile materials handling problem. Why not get in 


faataateltcts ce newer t 2yery , 
COMDIece f > every NOL 


htrwe ahamoltelhta able eelslamelil: 
a 


,? 
i 


CLARK 


EQUIPMENT 


PMENT 


99 FADBROKE GROVE. EeeepoOoN. W.1 |! 











i 
i 
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AGENCIES - DIRECTORS - 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


PARTNERSHIPS - 
MISCELLANEOUS - PUBLIC APPOINTMENTS 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


SITUATIONS VACANT - EDUCATIONAL 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates ({i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 


Inch Rate. 


42/- per single column inch and pro rata. 


97 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., j-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1,.2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


2/- which includes forwarding of replies. 
‘*Run-on "’ and ‘‘ Semi-displayed *’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publicotion should be addressed to;—Classified Advertisement Dept., “ The Engineer 


Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed ’’ and “‘ Illustrated "* advertisements by noon 


", 28 Essex Street, Strand, London, W.C.2. 





PUBLIC APPOINTMENTS 


UNIVERSITY OF MANCHESTER 
RADIO TELESCOPE 








DUTY CONTROLLER 





ry A exists oh a post of DUTY CON- 
TROLLER with 2 250ft. steerable 
radio eslapeope at the Jodrell. Bank Experimental 
Station of the University of Manchester. The com- 
mencing salary, which will on qualifications 
and experience, will not e £650 per annum, but 
bag Nghe — to review later. 


pe is driven by remote control 
and the appointed will be required to work on 
a shift basis in the control room of the telescope. 


nder normal conditions the —< will include the 

pose 4 following of operating instructions as deter- 
mined by the research programmes, but Ty. - a ee 
ment may be necessary when emergenc e 
duties include the routine pate ar momen y; the elec- 
tronic control equipment and instrumentation in the 
control room. Candidates must be physically fit, 
with good ight, and be capable and willing to 
work ona basis to cover the 24 hours. They must 
be capable of keeping full, accurate and tidy records 
relating to the duties entrusted to them. Candidates 
must hold a Higher National Certificate in Electrical 
Engineering, or . senior City and Guilds Certificate 
in some branch of light current electrical eer ps 
or similar qualifications. us experience o' 
control of plant or apparatus containing both Pv 
trical and mechanical parts is desira 

Applications, giving full details of eupieation 


Lovell, Director, Jodrell 
Lower Withington, Macclesfield, C’ 





FOURAH BAY COLLEGE 
SIERRA LEONE 
(UNIVERSITY OF DURHAM) 





SENIOR LECTURER 


ications are invited for appointment to the 

a ‘SENIOR LECTURER IN ENGINEERING. 
post is newly created in connection with the 
courses about to be in General Engineer- 


in Bageowine, preferably 
Mechanical ; Associate Membership of ineer- 
ing Institution ; 
level essential. 
of the Dep 
responsible to the Principal for the conduct of the 


ey £1700 by £75 to £2150. Entry point accord- 
ing to gar rer and experience. Other conditions 
include ces (maximum £300), 

on appointment and annual leave, part- 
(oaieet accoammeded accommodation at rental not exceeding 





74 cent. of salary. 
Further intermetion may be obtained from the 


Council for 12, Lincoln’s Inn 
Fields, London, W.C.2, to whom applications (six 
copies), giving age, full pa of qualifications 
ey and naming three referees, should 
San 29th August, 1958. E8154 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


ENFIELD TECHNICAL COLLEGE 
QUEENSWAY, ENFIELD, MIDDLESEX 





SENIOR LECTURER 





Required, as possible 

SENIOR LECTU URER RIN CIVIL ENGINEER- 
ING, to Teach Theory of Structures and Surveying 
to the standard of the Final Part II Associate 
Membership Examination of the Institution of Civil 

is essential. Candidates should be Uni- 
versity Graduates with appropriate teaching and 
industrial experience. Salary in accordance with the 
Burnham (Technical) Report, 1956, i.e.: 

Senior Lecturers: £1350 per annum by £50 to 
£1550, plus London allowance. In fixing the starting 
— on the scale, allowance may be made for indus- 
trial experience. 

Forms a of a0 ‘Rom the (stamped, addressed, fools- 
cap eee rom the Principal, to whom completed 
forms should urned within \ sigparage days of the 
appearance ota this fs advertiemen 

Cc. pany M. Sc., Ph.D., 
the Education 


EsI96 





PUBLIC APPOINTMENTS 


FOURAH BAY COLLEGE 
SIERRA LEONE 
(UNIVERSITY OF DURHAM) 





LABORATORY SUPERINTENDENT 





_ ene are invited for appointment as 
RATORY SUPERINTENDENT for the 
Rasianecing Laboratories of the College. Qualifica- 
tions: considerable experience as engineering 
laboratory technicians, preferably in a University or 
College of Technology. 

The appointment is on and carries a salary 
of £660 £30 to {720 ; E810 by £36 to £990 ; 
£1032 by £42 to £1116, plus 10 per cent. with, in the 
case of overseas candidates, an allowance of £240 
per annum on a salary of up to £975 inclusive and 
S270 per eames on 6 wales SS 2 St Other 
conditions include child (maximum 

£300), a gratuity, ponent by on appointment and 
annual leave, and part-furnished accommodation at 
rental not exceeding 74 per cent. of salary. 

Further information may be obtained from the 
Council for Overseas Colleges, 12, Lincoln's Inn 
Fields, London, W.C.2, to whom applications (six 
copies), giving age, full particulars of qualifications 

and experience, and naming three referees, should be 
sent by 29th August, 1958. E8153 


UNIVERSITY OF SYDNEY 
AUSTRALIA 








LECTURESHIPS IN CIVIL ENGINEERING 





Applications are invited for two positions of 
LECTURER IN CIVIL ENGINEERING. Candi- 
dates should have an Honours Degree in Civil Engi- 
neering. Research or teaching experience in either 
hydraulics or soil mechanics would be an added 
qualification. 

The salary for a Lecturer is within the range 
£41500-£A90-£A2100 ia annum, plus cost-of- 
living adjustment and will be subject to deductions 
uader the State Superannuation Act. The commenc- 
ing salary will be fixed to the qualifications 
and experience of the successful applicant. 

Fi yon the Staff Members’ H Scheme, in 

‘oved by the University its Bankers, 
marr en coup he oubaae Gp Weaan ts pumas 6 
jouse. 


Further particulars and information as to the 
method of application may be obtained from the 





Secretary, A of Uni of the British 
Commonwealth, 36, Gordon sey London, W.C.1. 
The closing date for the recei rember, 1938 

Australia and London, is 0th § 





CIVIL SERVICE COMMISSION 


MINISTRY OF LABOUR AND NATIONAL 
SERVICE 


ENGINEERING AND CHEMICAL 
INSPECTORS 
Pensionable posts for men and w 
normally at least ps and unter 40 on ist July, 1988 ; o's; 
extension for Forces service and 
Civil Service. include giving expert nope 
- questions which arise from administering Factories 


Corporate Membership of appro- 
professional Institution or for Chemical 
sel posts, Honours ae § (at least least 2nd Class) 


in appro) su bjects. At least 
poPiv ane pep nnn. nome 


slay (London re £1280 (33 Gs) t to £1580. 
Promotion 


starting 
nt oe £1 Leong py 

Write, Civil i 30, Old My 4 
ton Street, London, W.1, application f orm, 
cae $4875/58/11. Cicaing y By 6th — 





WILTSHIRE COUNTY COUNCIL 
PLANT SUPERINTENDENT 
invited for this post (salary £1025 by 
and servicing and 
aon, ag available. of ghia and ober M.E. 
fe 
a ApPicetion fore ‘orms from pe ae ogy Aayg t Sree Sag 4 


August, oe 
P. A. SELBORNE STRINGER, 
E8123 Clerk of the Council. 


PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 
SERVICE 





SENIOR SCIENTIFIC OFFICERS 
AND SCIENTIFIC OFFICERS 


Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and INTIFIC 


specified. The following vacancies 
exist : MECHANICAL IGINEER for work on 
blems London area. ge 


gas ine pro’ 

ANICAL ENGINEER for work on 

development of devices in 

pe ge 2 newts and Poole. 
for Poole 

po oO Emedidasss mast 


than 26 saan of tax Sal “350. T1190 
£1410; = 5$.O. Ze3s-£1110 Eanted-sasmsuaan 
lower in provinces. Appointments unestablished 
(with F.S.S.U. benefits), but opportunities may occur 
for those between the ages of 21 oy ons + 
Technical a’ Scientific ‘Regist 
an it egister (K), 2 
treet, London, S.W.1, quoting A98. ra King 


DUNMOW RURAL DISTRICT 
COUNCIL 


APPOINTMENT OF ASSISTANT 
RESIDENT ENGINEER 








Applications are invited for the above appointment 
on the staff of the Resident E 


ling allowance at a rate not exceeding 
that payable for a 10 H.P. or 1199 c.c. vehicle, in 
accordance with the National Scheme of Conditions 
of Service. 

Applicants should apply by August 21st, 1958, in 
writing, to the undersi , siving full particulars of 
age, qualifications and and enclose 
copies of not less than ue pontementile or tha anmen 
of two referees. 


A. H. BURTON, 
Clerk of the Council. 
Council Offices, 
Dunmow, 
E8171 





MINISTRY OF SUPPLY 


APPOINTMENTS 





er eee ly require a a cn (3 posts) 


Shane, Weneemeinin tee 


Surrey, and at i 

and 4 peopanesion of maabaieel potheninns as gemeet 
weapons systems, including r, electronic and 
associated _ Qualifications : British of 
British recognised i ing apprentice- 
ship or equivalese in an appropriate $ 
back of Practical experience in 


Enginers, £805 toe ar 
Sapiosem, a to a a Chesingion: 
£755 (age 25) to ke 


fragt, Shear 
£1030 to £1250 | £974 to veri} 
pow = alvern.— _Forme fiom M. LNS., Technical 
Swi srqucting DIS/ON c . attri 


PUBLIC APPOINTMENTS 





CENTRAL WIRRAL GROUP 


CLEAVER HOSPITAL, 


HESWALL, WIRRAL, CHESHIRE 
(220 BEDS) 


SENIOR ENGINEER 





App plications are invited for the post of SENIOR 
ENGINEER at the above hospital, vacant end 
a 1958. This post is normally resident and 
a modern house is available within the grounds at a 
reasonable 


person appointed will be le for the effi- 
cient maintenance amd wah avartanion afte engineer- 


tion, a Second Certificate of 

arine Engineering or the equivalent Navai Certifi- 
cate, or Certificate in Mechanical 
E a Heat and ines 
Preference will be to ing an 

t in the iples of Electricity. 

Salary Scale: £615-£740 annum. 

Apply, on i from Clatterbridge 
Hospital, Wirral , Cheshire, not later 
than 22nd August, onsse. E8145 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


ROAD RESEARCH LABORATORY, 
HARMONDSWORTH, MIDDLESEX 
APPOINTMENTS 


requires TWO SCIENTIFIC OFFICERS 
(Ret *  ETa)BA) and THREE ASSISTANT EXPERI- 
CERS (Ref, E,275/8A) at the Road 





LONDON TRANSPORT 
CciviL ENGINEERS 


London Transport require require CIVIL ENGINEERS 
in connection with New Works Programme ; 


ions and 
; G42 vo £1135.” Medical caumina. 
tion ; free travel. 


within 7 to Staff and Welfare 
inal renanaace 5 d 





= 
‘ansport, 55, y, 


E8187 
Classified Advts. continued on page 98 














omen 


ee tr Co omen 


PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY 





ENGINEERS—MECHANICAL AND CIVIL 
ENGINEERING SECTION 


to design and instrumentate their own test 
Ape Se ans & & oe d prefer- 
ably some or research : is 
University Salaries 


will be on 
scales within the fi ing ranges :—£550-£1265 or 
£1160-£1735 aA, aperdag & qualifications and 
experience, present position on be 
forwarded to I. G. Ellis, Personnel Officer, 24/30, 


Holborn, London, E.C.1, by 29th .” Please 
mark envelopes “ Confidential ” quote ref. 
ENR/217. E8178 





RESEARCH 
PLANNING 
OFFICERS 


THE UNITED KINGDOM 


ATOMIC ENERGY AUTHORITY 
INDUSTRIAL GROUP 








a ne 


RECRUITMENT O} OFFICER, 


INDUSTRI 
UARTERS, yn A 
GTON, LANCASHI 


CLOSING DATE: 18th AUGUST, 1958 


E8149 








THE ENGINEER 


WEST KENT MAIN SEWERAGE 
BOARD 


ENGINEERING ASSISTANT 


fasten tee 0 ps ot position ss ENGINEERING 
or a a a ae toe 


who have experience of the of 
reinforced concrete structures. 











TENDERS 











MADRAS PORT TRUST 


TRACTOR 


The Office of the Chief Engineer, Madras Port 
Trust, Madras, India, invites TENDERS for the 
wear Ut 

enter Dowiey To. x ay pane i for the 
ae. of and Front End 
ttachments en Deel Bucket 


pene Pag capacity of 
abort, ianis. Dozer Capacity 120 cu. yds. HR over 


drawings, etc., relative to the above 





ee et 1958. 
pecimen copy of the above yg os can be 
seen at “ India rgd Government 
Buildings, Bromyard Avenue, A London, W.3, 
under teference $.3436/58/AVH/Eng.2. ponaesis2 





STATE ELECTRICITY COMMISSION 
OF VICTORIA 


AUSTRALIA 


22, WILLIAM STREET, MELBOURNE, 
VICTORIA, AUSTRALIA 
The Commission is inviting TENDERS for MOV- 
ABLE COAL CONVEYOR DRIVE AND TAKE 
UP UNITS, Morwell Project, in accordance with 
eg No. 58-59/23. 
Pull particulars 


are available at the above address 

and from the Agent-General for Victoria, Victoria 
gm Saye gs London, W.C.2. 
Tenders, endorsed “ Tender to Specification No. 
58~59/23,” are returnable direct to the Commission 
at the above address on or before 11 a.m. on 3rd 


, 1958. 
oes at Wind ell to cxpans sep 
lowest or any Ti 





INDIA STORE DEPARTMENT 





AXLES FOR W.G. LOCOS 





The Director General of India a i Saeneenee, 
Government Building, Bromyard A 
London, W.3, invites TENDERS for th the UPPLY 


of : 
Quely Nos. 


may be from the above 
address on or after the Ist 1958, at a fee of 


cheque, it should fa be made payable 
Commissi . 


by 2 p.m. on Thursday, 18th September, 1958. 
Please quote reference No. 14/58. sues on 





5-DAY WEEK. 


AND ABOVE. 
OPPOR’ 
(NON-CONTRIBUTORY). 


Interviews at 
APPLICATIONS.—State age, 





STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 


MINISTRY OF WORKS 
eee ieee teareclen = mee ot aon 
SALARY RANGE Sens ANNU to £870 Ag ers London ( mgm on beg elsewhere). 
STARTING PAY ACCORDING ong ian QUALIFICATIONS AND 
GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 

TUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 


eeenen SISK. os eaertiant on siantegs. 
Regional Offices where easy 


training and experience to Chief 
— Ministry of Works, Room 404, Abell House, John Islip Street, 


Structural 


E7717 








PENZANCE CORPORATION 
WATERWORKS 


DRIFT SCHEME 


LOWER Darr 6 RESERVOIR 





willbe shorty inviting TENDERS 

from a selected list of contractors for mpage nee ape 
of an i reservoir of 300, m.g. capacity at 
contract 





INDIA STORE DEPARTMENT 


TWO HIGH-SPEED GUN BARREL 
BORING AND TREPANNING 
MACHINES WITH 
INDEPENDENT MOTOR DRIVE 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
rom W.3, invites TENDERS for the SUPPLY 


“TWO HIGH-SPEED GUN BARREL BOR- 
ING AND TREPANNING MACHINES WITH 
INDEPENDENT MOTOR DRIVE. One for 
fun barrels up to 18in. o.d. by 30ft. long. One for 

to — o.d, by 24ft. long. “a 
slag de oe specifications can pur- 
aytender the above address at a cost of ten shill- 
ing. quoting reference 2005/58/SSB/ENG.3. 

‘enders complete with specifications are to be 

submitted by Thursday, the 18th September, ae 











EDUCATIONAL 











MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


BRUNEL COLLEGE OF TECHNOLOGY. 
WOODLANDS AVENUE, ACTON. W.3 


Principal : 








J. TOPPING, M.Sc., Ph.D., 
D.LC., F.Inst.P. 





DEPARTMENT OF PHYSICS 





Head of Department : 
C. A. HOGARTH B.Sc., Ph.D. 





ULTRASONICS 
by J. BLITZ, M.Sc., A.Inst.P. 
Lecturer in Physics, Brunel College of Technology 


A course of twenty lectures will be held in the 
Wi y hee S50 oo. oe 


engineering industries who require a fairly 
knowledge of the foes and mt ae yer involved 

in Ultrasonics. knowledge of Acoustics 
will not be — =~ 


be carried out from 8 p.m. 


Laboratory work, to 
to 9.30 p.m. will be available to a limited number of 
students the course. 


Fee for the Course, £3. 
Further 


E8139 & 





RESEARCH ASSOCIATION OF BRITISH 
RUBBER MANUFACTURERS 





“DYNAMIC DESIGN WITH RUBBER” 


A THREE-DAY vAnredane gp Ky ENGI- 
others En; 


NEERS and gineering 
——- of wy 8—10th Pore Bey 1958. 

post ymposium will be ‘held at the 
Attingham Park, by cour- 
accommodati 


Shrewsbury, on the AS road. The College is housed 
in the 18th century mansion, now National Trust 
property, the state rooms being on show to visitors. 
y, October 7th.—Assemble at Attingham Park 
for dinner, 7.15 p.m. 
Wednesday and Thursday, October 8th and 9th.— 
Production Engineer’s Viewpoint; Si 





Colla 
Technologist and the Engineer. 
ve hore October pore ge ae — Ba gy nen 


used for studyi Tt tA 
Regn ae Rang and other fea features yof RAB 
work (detailed on how 


arrangements will depend 

many of the visitors are familiar with Shawbury 
and how many are engineers from outside the 
rubber industry). 
Fee: 12 gns., inclusive of accommodation, meals 
and social events. 

Apply for details and form to the Secretary, 
Research Association of British Rubber Manufac- 
turers, Shawbury, Shrewsbury, Shropshire. E8191 & 


A.M.LMECH.E., B.Sc., City and Guilds, etc 
Guarantee ‘Courses for a Exams., and Tech- 
preci are Divisions ae y to Degree —. 





Riemer tee on rgues— BI ET. CD (Dept 23) 


Eli4e 






Aug. 1, 1958 
SITUATIONS VACANT 
APPLICANTS ARE ADVISED TO SEND 


COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 





A WELL-ESTABLISHED 
ENGINEERING COMPANY 
wishes to appoint a 
CHIEF DRAUGHTSMAN 
to take charge of the work of its 
LONDON DRAWING OFFICE 

The successful applicant, who will probably be 
op from the age p 35-45, nmmust have 
of ne structures whils 
larity with pressure vessels and colliery winding 
omen would be an advantage. 
mi. He a required to pronto projects from 
stage of basic design — to undertake 
site visits and to assist in 


Positions held 
earned should be sent to BOX No. E8142, 
Engineer.” 


A 





eres ARE INVITED FROM 
Posts in the 


NGINEERS for responsible 
following falds : 

Machining and i 

Design and Development of Machine Tools. 

Automation of Production and 

Processes (a knowledge of work study tech- 

ni would be advantageous). 

Vi and Servo-Mechani 
Excellent inities for those with ability and 
initiative. have a degree, 
Higher National Certificate or equivalent quali- 
fication.—Send_ age, quali- 
fications, aoe pen in confi- 
dence to BOX No. E81 ineer.” A 


cn age oy INVITED sree ft te POLK, 
appointment at CLAYDO) UFFO! 
Works of THE BRITISH STEEL NING co., 


LTD. 
SENIOR DESIGNER - DRAUGHTSMAN 
ualifications H.N.C. or equi’ 
ohh OF", 28-35 years. Candidates 
f eonapties out responsibility for complete 
pro: 
ENT IS PERMANENT 


APPOINTM AND 
PROGRESSIVE pad AN EXPANDING ORGAN- 
successful candidate 


aeons gg and the will be 
interesting work in connection with 

ym diesel, Secuith unk votemment plant. 

canteen Sis te ce kane 
experience. oe 


respected. The 
oe Ree eae At ee. Appli 
The Personnel Officer at the above address. ESOI2 a 


CIVIL ENGINEERS — experience wanted for 


design work in in connection with 
Strathfarrar and Kilmorack Hydro-Electric Scheme, 
Scotland. Staff jon scheme. Five-day week.— 
Apply Sir William Halcrow and Partners, S 

House, 47, London, W.1. Tel No. : 
Grosvenor 8171. E8163 a 


CIVIL ENGINEERING ESTIMATOR required 
for the Newport, South Wales Office of Railway and 
a Contractors. 


ot Ciel Engineering Contracts and a knowledge 


ing dl Civil 
Railway a Estimating would 
pe nee an ad 
The appointment 0 — the successful applicant 





Applications which will be treated in strictest 
State age, experi- 


ene deal ad indication the MPANY, LID. 
Newport, Mon. 


COMBUSTION ENGINEER 


CORT AULDS, LIMITED. "flesdg an EN- 

GINEER for their eadquarters, 

Coventry, to work in a spec section on 

specification, selection and starting up of new 

oneipeinn, tuition tad absiing on on wan of 

inves testing on use 
oilers and auxiliaries. 


a and their 

A sound basic knowledge of modern steam 
pom yt oemgennagy Be necomreny and experience of 

coal firing on chain-grate stokers is advan- 

tageous. 

Optimum age 

em ee ee cise for 0 detailed form 

irector of 


of wee ; 
COURTAULDS, mag 16, St. Martin’s 
le Grand, don, E. 


E8073 a 
DESIGN DRAUGHTSMEN required for mech- 
anical design of instruments. Pleasant 
working conditions. ee eee tee 
Beenham Aldermaston, Berks. Tol. 
Woolhampton 451. E8173 a 

















Aug. 1, 1958 
SITUATIONS VACANT 





Petfoods, Limited, animal food manufacturers, 
are i the size of their Development 
rtment and invite applications 
from suitably qualified engineers for two new 
management positions for Design Engineers. 
Applicants should be within the approximate age 
range 27-35 nage must have a recognised 
apprenticeship “Higher Nath minimum qualifi- 
cation level of H National Certificate in 
mechanical engineering. At least two years’ 
in a process industry plus the ability 
to work on his own initiative is essential. The 
selec eandidates will be concerned with the 
continuous and intensive study of the Company’s 
manufacturing operations from the point of 
view of mechanisation, development of special 
machinery and labour-saving devices. 

The starting salary will not be less than £1350 
per annum with generous non-contributory 
pension, life assurance and sickness benefits. 
Assistance will be given with housing. 

Applications to Chief Personnel Officer, 
PETFOODS, LIMITED, Melton Mowbray, 

tershire. E8177 a 


DRAUGHTSMAN required for Development 
work on special purpose machinery. Wide know 

of mechanisms essential. Applicants should 

aged 21/25 years and have O.N.C. 5-day week. 
Sick and pension fund.—Apply in writing to Per- 
sonnel Officer, Osram Glass Works, East Lane, 
North Wembley. E124 A 


ELECTRICAL INSTALLATION DESIGNERS/ 
SPECIFICATION WRITERS with practical 
of wiring in buildings of all types and 
fully conversant with LE.E. ipiations. H.N.C. 
minimum standard. Applicants must be capable of 
working on own initiative and dealing with corre- 
spondence. Superannuation scheme. Five-day 
wa Reply, Reference L.4, quoting i of esis, 
pee mce and qualifications. —BOX 
Engineer,” 
ba age pe ay CONSULTANTS require for 
Office a professionally —— 
CHEMICAL DESIGN ENGINEER to 
control of Chemical and associated plant Wh 
ment. Duties entail 72 development and 
design layouts and also supervision of site duties. 
This is a senior executive appointment and can- 
didates 7 invited to a ee ou 
history + garg 
positions held 
corresponding “of emoluments ge cach 
appointment.—BOX No. E7935, “ The Engineer.” 


ENGINEER REQUIRED for interesting develop- 

ment work in ee plant, East London. 

H.N.C. Mechanical Engineering standard minimum 
proficiency in maths essential.—Write BOX 

yas, De ya Advertising, 36, Leadenhall Street, 

London, E.C.3. E8140 a 

HEATING hg pate eng ne DRAUGHTS- 
AN m London accust 


confidence, full details of age, experience and 
ice Sw to a (Kensington), Ltd., Kendrick 
London, S E2001 a 


MECHANICAL sain required by con- 
sulting eee Se work in London on heavy 
[Saeetteh poolect —- fo + apes should be qualified 
and have considerable experience on design of 
comprehensive contracts. Knowledge of — 
+ aod desirable.—Apply in writing to 
Manager, W. S. ATKINS AND PARTNERS, 138, 
Victoria Street, S.W.1. E8i4 
METALLURGICAL ENGINEER required fe 
oe cen in Leicestershire. Successful applicant 
uired to advise on metallurgical problems 
and qrcheabiy finishing processes inc a plating, 
polishing and painting, &c. Duties will include 
occasional visits to engineering firms throughout the 
country. Membership of professional institution and 
ability to Pe on own initiative Bart Good 
salary and superannuation un §.S.U.—Send 
full details including age, S Sean ms, experience, 
and out salary in confidence.—BOX No. ane: 
“ The Engineer.” 
PHILBLACK LIMITED uire a DEVELOP. 
MENT ENGINEER for their bon Black Works 
at Avonmouth. Applicants should hold a B.Sc. 
the equivalent of a professional “qualifi. 
. Whilst experience of the carbon black 
industry is not expected, experience of Chemical or 
Petroleum pines, Electrical Installations or Instru- 
will be an advantage. The position will 
appeal to an able and alert man who is able to work 
on his own initiative and who is cap ome “ going 
ahead with a yoaee and gro ange Bay Pn 
os | less £1100.” 


salary will not be te Con- 
scheme.—Apply to the Works 


pension 
on, Philblack, Limited, Avonmouth Docks 
Estate, Avonmouth, Bristol, stating ——. 


qualifications and age. 


PLANNING ENGINEER 
wired for control of 
Planned and Sched: Maintenance Scheme 
covering approximatel 450 men. Minimum tech- 
ong ifications H.N.C. plus good apprentice- 
Previous ee od this pee oa of work, 
eS. supervision, desi: 35 years. 
Good and prospects S for Oe inabie —enee, 
Staff conditions ¢ employment include good 
pension scheme, 5-day week, canteen facilities. 
—Applications, in writing, should state a 
ee experience in sequence and 
addressed Personnel Manager, BRITISH 
ENKA, Lid. Aintree, Liverpool. E8183 a 


p< tagegg~ adel IRON FOUNDRY employing 


$00 in the ‘work <a we Fag he and general 
be s to supervisory 

an tment of an additional SENIOR 
REMA - "SUPERINTENDENT. Only fully 
qualified men with a proved of successful 

and appropriate supervisory ience need 
carving this being a senior appointment 
ive salary. Assistance with 

Apply with full particulars 
Personnel Manager.— 


ion and career to 
ofags educa eai74. “ The Engineer.” 


THE ENGINEER 


SITUATIONS VACANT 


PROMINENT COMPANY of Steel Rope Manu- 
fi ENGINEERS of Mech.E. Standard 


‘acturers require 
pd their — Department. Experience with 
lining, oisting and ui 
desirable. Duties will anh tale Tie and 
occasional Overseas j Remu- 
neration commensurate tions and 
experience.—-BOX No. E2015, “ Engineer.” A 


SECTION SAFETY ones is required to run 
the Safety Department of a medium-sized in 

Iron and Steel Plant employing 3200. Knowledge 
and experience of safety matters in heavy industry 
and civil defence would be an advantage. Salary 
commensurate with the great importance attached to 
accident prevention at this Plant.—Forms of ag 
cation are available from The Labour 
RICHARD THOMAS AND BALDWINS, LTD.. 
P.O. Box No. 7, Redbourn Works, Scunthorpe, 
Lincs. E8144 a 
SENIOR HEATING rat VENTILATING 
DRAUGHTSMEN required for interesting work 
in Bristol office. Salaries Ar £900 per annum ; 
pension scheme.—BOX No, E8189, “‘ The conenanna 


SHELL-MEX AND 8.P., LTD., ~~, vacancia 
in their London Office for 
[i ye 





Candidates should have 


workshops and possess 
ship of — institutions of of Civil or 
ve passed parts A and B of one pee} 
these Siedler ex: 
tions entitling them to et 


to the Staff Manage, sori aiae Fite bog ~ and 
B.P., Ltd., Shell-Mex Hi 2. 
applications cannot Cosanil 


STRUCTURAL DESIGNERS —Senior and Junior 
—required by Constructional Engineers for all types 
of Structural Steelwork. Pension Scheme, Canteen. 
Existing holiday arrangements anes —Write, 
stating age, experience and salary required to Deputy 
Structural 8 T. C. Jones and Co., a 
Wood Lane, W.12. E814 


TECHNICAL SALES sintiamienewe 
required to negotiate business for Steel Fabrications, 
Flame Cut Blanks and Rings, Pressings and Valves, 
&c. Applicant must have engineering background 
and sales experience combined with Peg ag: ad 
and sense of urgency. Area—London 

Counties. Car provided and Staff Pension wy P aereny 
—Apply own handwriting with full details past 
experience, age and my required.—_ BOX 
E2016, “ The Engineer. 

ane ENGINEER equired by National 

Board’s H.Q. 


Coal Production ga based at 
Stanhope Bretby, Nr. Burton-on-Trent. Good tech- 
nical qualifications and ability to carry out respon- 
sible work on a wide variety of traction problems, 
both on the surface and uni , throughout 
the coalfields are geen intment (super- 
annuable) accordin; ualifications and ex, 
within £12 tt 50.—Write to Dept. 
a .C.B., Hobart House, ape ge Place, 
ndon, S.W.1, for’ porewine form, which should be 
completed and returned by 13th peony st 1938 
A 





TRANSFORMER DESIGN ENGINEER 


A Senior Transformer Design Engineer is 
required for a large, modern cransiormer factory 
in Melbourne, Australia. Applicants must be 
—- qualified and have ad considerable 

in the detailed design of both dis- 
trl tion transformers and power transformers 
up to 30,000kVA. capacity ‘or voltages up to 
132kV. Recent actual experience in designin; 
pened i using the latest techniques an 
materials to meet customers’ requirements as to 
performance and tests is essential. Free pas- 
sages for successful applicant and family will be 
provided, together with assistance in obteining a 
house. Starting salary £A.2000 per year. 
company operates a_ contributory 
scheme.—Reply, with full ay x of age 
experience, to the Secretary, E.1. pm 
Ltd., Crown House, Risevch, London, 
7 ok 2 E8185 a 


WATER TREATMENT SPECIALISTS geen 
ately require SENIOR DRAUGHTSMEN 


experience in Filtration and § Plant 

tions. Five-day week. Pension Scheme. Attractive 
Salary according to ex and q 

—Please apply to: Officer, The 
Permutit Company, Ltd., aes House, Gunners- 


bury Avenue, ica, W.4 E8162 a 


SITUATIONS VACANT 
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WELDING 
. ENGINEER 


required to control site 
welding of large oil stor- 
age tanks. Must be 
conversant with modern 
welding techniques. Posi- 
tion incorporates non- 
contributory pension 
scheme. Apply, stating 
age and qualifications, to 
BOX No. E8190, “ The 
Engineer.” a 








ASSISTANT ENGINEERS 


are required in the 
Department of New Development of 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, 


one of the largest in ted Iron, Steel and 
Steel Tube Works in Europe. 
Applicants should have bo ee in the 
design of en 5~ Steel Works plant and 
equipment, and * Say of supervising 
the installation of pian j 
Superannuation and Life Assurance schemes. 
Excellent housing prospects. 
pe gerne + yt will be treated as confidential, 
be made, giving details of age, 
experience, qualifications and salary required, 
to: 


Manager /Personnel 
STEWARTS AND LLOYDS, LIMITED, 
Corby, 

Northants. 

E8172 a 


SENIOR DRAUGHTSMEN 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 
are offered progressive posts at 
STEWARTS and LLOYDS 
LIMITED - CORBY 
. » . one of the largest integrated Iron, 
Steel and Steel Tube Works in Europe 


MECHANICAL ENGINEERING 
1. Department of New 


Tube Works Drawing Office. Senicr 
smen for la’ heen 
t q 


engineering. 


ELECTRICAL ENGINEERING 


3. of New Development. For 
detgn of anled cane 


Appili- 
cants must have a know of 
distribution and pe ete ae 
experience. 


Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 
Corby, Northants. 


E135 a 














SITE 
ENGINEER 


required to supervise the 
construction of welded oil 
storage tanks. Position in- 
corporates non-contributory 
pension scheme.— Write, stat- 
ing age, qualifications and 
previous experience, to BOX 
No. E8121, “ The Engineer.” 

















SUB-CONTRACTING 








ponte pent iu can Thpey your porous castings, 


: Se ee ; A.LD. 
at oe 

ination ha eae 
Hamoe Ma Middlesex (Phons Bee Deron 1173), 1178). B109 mw 
KELLERING AND CAM PROFILING 
0 Sft. 6h. or 6ft. diameter—ARMYTAG! 

iG Ltd., The F 
, Yorkshire $ 

2743/4). Ell6é mw 


METAL "Nae Coa din. thickness, Spot 


ALD. pon he = 
Seen gc dale" Danis Ranang 


Prototypes, mall quanty machined parts tod service for 
el Smyth and 
Clerken' E.C.1 TER: 
minus Wall si ca ak Mw 
a iyi A lg gree | LTO., Denton Iron 


we Good 


doops wad Uanieumey. invite 
Seensenral. ond? from firms 


wishing to have plant made to ther ws deg and 


speci 








(For this, a 








DESIGNER/DRAUGHTSMEN, MECHANICAL 


pe ny ll Rey el ob die LTD., for interesting work 


their Stoke-on-Trent Factory. 


Opportunities ogee bgig 4 >. for work on the erection and equip~ 
ment of a new factory at Burnley. 


Good design experience in one of: 
(a) Works services, involving steam, pneumatic and hydraulic pipe- 


¢ heating and ventilating. 
Heat Engines or 


or Thermodynamics endorsement is 


(b) foes installation of medium to heavy mechanical handling 
Roller, belt and chain mae a 
(©) General mechanical work -— plant layout. 


Appointments are eg my i 
Salaries £850-£950 enn & for 5-da: 
ASSISTANCE 


USING WHE! WHERE NECESSARY. 
facilities. 


Excellent canteen, aah aad valent 
Piease write for application form to : 


MICHELIN TYRE CO. LTD., 
(SPA DEPT.), STOKE-ON-TRENT, STAFFS. 


quoting reference DD/10/E. 


E8146 a 





CANADA 


ENGINEERING CAPACITY 
AVAILABLE 


British manufacturer well 
established near Toronto 
with finest precision en- 
gineering plant will under- 
take contracts requiring 
high standard of work- 
manship, ¢.g., for trans- 
mission equipment, 
machine tools, &c. A ly 
BOX No. E8184, ‘ 


Engineer.” + 











Ciassified Advts. continued on page 100 
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ib Pts dA We wasp seme se 


SHEET METAL 


WORK 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
ft. x fin. 













ut JO 
~ sean 





piFFiCl 
our 





SHAPES LTD 
LONDON,E.9Y 


METAL 
»>HAM ST 


SHEET 


2 Ht 














LATTICE STEEL eeeicn Masts gh and 
heavy), ag ag 150ft. ior immediate hire.— 
Lay! Hobart venor Place, 
, SLOane $259). E103 «x 


HIRE A 21500 CAMERA FOR wget <5. All 
< 

. a alent Street, 

Cata- 


Sons, bs = 
he nn ew (Telephone, G 9953). 
logue on request. E128 «x 





DRAWING & DESIGN 
SERVICE 











COMPETITIVE STEEL WORK DESIGNS, plans 
and detail drawings for all kinds of and 
structures by 

Quick service. HO) 2587. 1964 s 





MISCELLANEOUS 











Service, Tele- 
and Main- 


TIME KECORDERS, Sales, Rentals, 

phone 2239. ime Recorder 
Street, 

E1101 


— Supp 
tenance Co., Lid., 157-159, Borough 
London, 8.E.1. 








| MACHINERY Etc. WANTED 





bor bhay y Machines of all Types. 


CASH 
Birmingham, 12) Vic 70, 08. 
Birmingham, 12. VIC. 1 a 137 i270, 0836, 


PF 





fg mag ger op ps FURNACE for Steel Sheets, 

9ft. by 4ft. by 0-3 to 4-0m.m, thick, 950 C., 2 tons ~~ 
and oil heated.—BOX No. E8119, “ 

F 


“SENTINEL” SERIES 23.R. No. 4 AIR. COM- 
—- 300 cfm. at 100 psi. with or 

i To be not ater than — 
BOX No. E8180, * Engineer.” 





FOR SALE 











FIVE new 10,000 Barrel capacity ym steel Bulk 
Storage Tanks, by Columbian Steel Tank Co., 
S5it. "Sia. by 24ft. high, packed in original cases. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 


Telephone : Woolwich 7611/6. 
E8169 c 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
H Accumulators, Valves, Fitti Ne 
FE monn ‘ ittings, w 
All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 


Cuba Street, Millwall, London, E£.14. 
East 1844/5, 


Ellie 








bottom die with two vee openings Ijin. and Itin. 


wide. Pressure exerted 150 tons. Forming 
capacity 10ft. by 4% in. or 18ft. by approximately 
jin. Clear width between housings 10ft. 2in. 
Overall length of bed 3 by lin. Overhang 
beyond each side frame 3in. Length of poe 
Sin. Weight approximately 20 tons. 

B.E.N. Model TS9, 2-Stage Automatic Air Com- 

pressor Unit, oo 2-stage vee type air- 
cooled comp: Arranged motor drive for 

400/440/3/50, o" hieter and 

on horizontal air receiver. lacement 9 cub. ft. 

per min. Working pr re Ib. per square 

inch. Air receiver in. diameter by 48in. long. 

BESCO Universal Swing Beam Folding Machine, 
mounted on cast iron stand. Capacity 364in. 
by 16 S.W.G. mild steel. The steel top clamping 
beam fitted with a detachable biade lifts to a 
height of 44in. to enable tray sections to be formed 
with the use of an blade. Size of top beam 
34in. wide over blade by 2jin. high. Fitted with 
an adjustable back gauge and angle stop for repeti- 
tion bending. 

RUSHWORTH Open-Ended Power Guillotine. 
Undercrank type. Fitted with automatic sheet 
hold-down and adjustable front, back and side 

Complete with one spare pair of blades. 

side frames are made with open ends, enabling 

sheets of unlimited length to be trimmed. Capacity 

6ft. by 14 S.W.G. Length of blades 74in. Depth 
of gap 2in. 

NEW KBL.II 





All-Steel Construction, Universal 
Double-Ended, Geared, Punching, Shearing, 
Section Cropping and Notching Machine. 
Arranged for motor drive but without electrical 
equipment. Machine complete with shear blades 
for cutting plates of unlimited length and width. 
Fitted with automatic section blades, for cropping 
rounds, squares, angles tee sections. Notching 
tools as well as one punch and die are supplied as 
standard equipment. Shears eg up to xin. 
Crops angles at 90 deg., 34in. by din. Length of 
blades 8jin. 
NEW MUBEA All-Steel Construction Bar and 
Angle Shear. Fiy-wheel and gears are situated 
inside the body, which gives a clean appearance 
to the machine and also a protection to the moving 
parts. Arran motor drive for 400/3/50. Model 
KSG 100. apacity: round bars 2in., square 
bars 2in., flat iron 10in. by jin., S4in. by lin. ; 
angles up to 4in. by din., Sin. by 0-425Sin. ; tee 
iron Sin. ; beams 6in. ; channels 6in. Length of 
blades 12}in. 
Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON poam, 
LONDON, N.W 
Telephone : EUSton 4681 3771. 
LANSDOWNE _ HOUSE, 41, ee STREET, 


BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 o 





TWO NEARLY NEW POWERFUL 
CRANES 
90-ton Electric Travelling Goliath Crane, 
span, 72ft. lift, all — steel construction, electrics 
= volts, 3-phase, 50 cycles. Tested by Lioyds to 
tons. 
35-ton Electric Portal Wharf Crane, built 1945 ; 35 
tons at 6Oft. fixed radius, 85ft. height of lift, rail 
ga 40ft., admitting 3 lines of standard gauge 
ed electrics 440/3/50, with Ward-Leonard 
generator. 


REED BROTHERS (ENGINEERING) LTD., 
Replant Works, Woolwich Industria! Estate, 
London, S.E.18, 


Telephone : Woolwich 7611/6. 
E8167 G 





LOCOMOTIVES FOR SALE AND HIRE 


14x22 040 BARCLAY 
i stock. 

17x24 040 BAGNALL 
A selection 3 

18 x 26 060 BAGNALL 


Insurance reports available. 


R. S. HAYES, LTD., 
BRIDGEND. GLAMORGAN. 
"PHONE : 1311/2/3. 
E119 G 





NISSEN TYPE HUTS for sale. Prompt desi atch 
of 16ft., 24ft. and 30ft. wide huts ; also" Rom : 
Huts, Ist. wide, and “ Blister ” a, 86ft. 
and Sift. wide. These buildings are in various 
lengths and com steel framework with gal- 
Steel sheeting.—Full details from 
115, J. Thorn and Sons, Ltd., a 
Road, Bexleyheath, Kent (Tel. , Bexleyheath 

zn) re] 


UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 24in. mild steel 
plate ; 75 b.p. roll drive, 40 h.p. screw-down ; elec- 
trics 40/3/50. —BOX No. ESi66, “ The Engineer.” o 


FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


ns tor Comma Vertical (New 
8ft. » Sft., 7h. Gin., 7ft. and 6ft. in dia. 00) 
8ft. Gin. down to 3ft. 


ncluding 
150, 180 and 200 Ib. W.p.; 
reconditioned Vertical ‘Crosstube, all sizes. 
AIR COMPRESSORS.—Broomwade 400, 300, 200 
and 130 cu. ft. ; all motorised ; Reavell Rotary 
2000 c.f.m., 3-2 p.s.i. 
200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 
ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 
CRANES.—Mobile 10-ton Lorain, lo 
30ft.-70ft. extendable jib ; 4-ton Coles 
wee 3-ton Jones Super 40 (3) ; ; Neals 2-ton ae 


‘mounted, 
-Elec- 


20ft. jibs (2); Derrick, 5-ton Butters E' 
travelling 90ft. jib ; 5-ton Wilson Electric 
70ft. jib ; -ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, SOft. jib ; 10-ton 
Coles, 40ft. jib; 8-ton Wilson, 35ft. jib ; ; 5-ton 
Smith, 5O0ft. jib; 5-ton Cowans Sheldon, SOft. 
jib; 5S-ton Grafton, 38ft. jib; E.O.T., 40-ton 
A span ; 20-ton Vaughan, 42ft. span 


damson, 42ft. 
8); Goliath, 40ft. span, 60-ton Clyde, 40-ton 


10-ton Morris; 5-ton Henderson, 
24ft. Thin. span, 1946 $-ton King, 29ft. 3in. 
span ; on Morris, 18h. span 2-ton Smith, 34ft. 
span. 
RAILWAY ee 0-6-0, 18in. by 
26in. 0-4-0, by 


Tin. Tin. by tain 12in. Steam Locos. ; 3 miles 20 Ib. Track, 
24in. gauge Leaveny turnouts Pb ae Oy 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60, -» Jin. black new : . 8in. seamless ; 
1000ft. '12in. seamless ; SO0Oft., 14in. seamless ; 
400ft., 18in. riveted ; >280ft., lin. o.d. welded 
flanged ; 3800ft., 2lin. seamiess flanged ; 

24in. riveted ;_ 1450ft., 27in. o.d. welded Bone 9 
216ft., 48in. riveted ; 216 6ft., in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 


Stainless Acid Cocks and Valves, over , imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 


and Check Valves. List on request. 

STORAGE TANKS.—300 cyiindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 


14ft. by = Ba Robertson Straightening Rolls, 
8ft. Gin. b ; Berry Bendin: "Ralls, 7ft. by 4in.; 
Tan ot + gma ertical Straighten- 


ing 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by ‘15in. table; Pels Punch and Shears, jin. 
capacity; nine new 2 cwt. and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E106 G 





THREAD MILLING MACHINE 


HOLROYD 12in. by 54in. THREAD MILLING 
MACHINE, fitted with sine bar to cut taper 
threads, Late type machine. 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 


EUSton 4681 and 3771 
E8138 G 





FOR SALE 


600 re totally enclosed Oil Cooled Helical 
REDUCTION eos by se danger Ltd., 
new 1942 ; ratio 730/38-7 r.p 

Large STEEL-FRAMED BUILDING. "440ft. 
long by 60ft. span by 16ft. high to eaves ; com- 
plete with Asbestos Roof Sheeting. 


F. BURRILL AND CO., 
235a, Cathedral Road, Cardiff. 





Tel. : 26100, 
E7985 G 
METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 


400/440/3/50 cycles, complete with control panei 

~ reduction gearbox, giving a final speed of 
r.p.m. 

Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD, 
Newport, Mon. 


Tel.: Newport 66941 (6 lines). 
E120 o 





BE PREPARED FOR ANY EMERGENCY !! 
30ft. by 9ft. Soman welded Petrol Storage Tanks 

at attractive pr delivered 
any area.— Phone : Bedford 67331. nee E8160 G 


BOLTS Hitensile B.S.F. Various heads from tin. to 
lin. dia. up to 12in. in length. Simmonds Non tin. 
and lin. below mfg. cost.—H. & B. SALES, LTD 
58, Twickenham Road, Hanworth, Middlesex. 
(Tel.: FELtham 3929) . BWI7I6 
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BUSTLED? 





THOS. W. WARD LTD 
ALBION WORKS. SHEFFIELD 





HIGH STRENGTH BOLTING! 






Structural Joints 





Brochure on High Strength 
Bolting, available on request. 


amucl & SON LTD 


London R w. —s Bamber eA =. Limited, 
Room 7, 7! Victoria Se., $ .W.1. 6860 
N. E. Coast : Fasteners Led. 2 Hall se Score 

County Durham. Telephone: Barnard Castle 3172 


dm SM36 























RANSOMES SIMS & JEFFERIES 
IPSWICH, ENGLAND 
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FOR SALE 


NEW OVERHEAD CRANES 


60-ton Goliath, by a 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/ 
Goliath, by abcock and Wilcox, 40ft. span, 
ean" auxiliary ; cab control, 400/3/50. 
standard cab control, 42ft 3in. 


bay 400155. 


standard ca’ 2ft. 3in. 
ef saeeny 3 a OTOH A AVAILABLE. 
10-ton Goliath, ston orris, 40ft. span, cab control, 


22ft. lift, 
Surplus Un Ministry Cranes, mainly still 

tye ay request. Inspection invited. se 
prices about one-third of New. 


FRED WATKINS CENGINEBRING) 
LTD., COLEFORD, G 
Tel.: Coleford 2241/23. E132 G 


ROLLING MILL DRIVES 


FOUR 400 h.p. ROLLING MILL SLIPRING 
MOTORS by the English Electric Company, 
wound for 415 volts, yf og 50 cycles, 738 r.p.m., 
coupled to gearbox by Power Plant Co., final 
speed 30 r.p.m. High-speed shaft with two fly- 
wheels—total kinetic energy 10,000 h.p. seco’ 





30 h.p. motor and automatic Igranic 
pan with slip-resistance, 
730 h.p. ROLLING MILL MOTOR by Brown 


Boveri, date 1954 ; 2200 volts, 3-phase, 50 cycles, 
146 r.p.m, 


GEORGE COHEN, 
SO CO. LTD. 


: Shep Bush 2070 and 
STANNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. £202 o 





FOR SALE 


3-ton Taylor Jumbo Hydraulic Crane, diesel-driven. 

1-ton Rapier Shop Truck Crane. 

$-ton Se earns eer ermnene Mobile Crane 
on pneuma' 


5-ton Morris Versatile diesel/electric Mobile Crane 
on solid ru! . 

$-ton Smith Steam Crane 4ft. 84in. gauge, 35ft. 
jib, new 1949, 

6-ton Rapier Super petrol/electric Mobile Crane on 
solid rubber tyres. 

6-ton Rapier Standard petrol/electric Mobile Crane 
on solid rubber tyres. 

Fordson Major diesel bo ag complete with Horn- 


draulic shovel equi 

# cu. yd. Rapier 4 4! dicsel-driven Excavator with 
meg ine equipment. 

23 diesel-driven Excavator with 


iven Excavator with 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines 
SBARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 


KIRKBY MS ety mtd ESTATE, LIVERPOOL. 
Tel. : Simonswood 2634-5-6. 
E7976 G 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and ——— PRESS, table 
18ft. by 10ft., weight 380 to 

2000-ton DOWN-STROKE HYDRAULIC FORG- 
ING PRESS, ram 3lin, dia., admits 8ft. 7in. wide 
with horizontal sliding table, wei . 200 tons. 

1000-ton ty gg roa P y Loewy Eng., 


ram 27in. . bed 40in. 
650-ton DOUBLE-ACTION DRAWING PRESS 
oo ae ae ee . by 6ft. 8in., with self- 


contained pump ui 
MANY OTHER HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS ee LTD., 
Replant Works, 
er industrial Estate, 


S.E.18. 
Telephone : Woolwich 7611/6. 
E8166 G 





FOR SALE, 135 h.p. Slip Ring Motor, by ae 
976 revs., 2000/2200 volts, 3-phase, 50 cyc’ 
—— ventilated, ball bearings with Toutd 

tarter, by Erskine Heap. 

Two 350 350 no S.C. A.C. Motor, mba Metro-Vick, 980 
revs., 6300 volts, 3-phase, 50 cycles. 

THOMAS MITCHELL AND SONS, LIMITED, 

BOLTON. £8133 G 





i, ag yn NO. 2 UNIVERSAL MILLING 


working srince of abe, 46in. by 1 lin. 
tra 25in. 
ny verse feed, Tin. 
Vertical feed, 16in. 
Speed range, age} r.p.m. 
Feed range, ’ > 
Motor, 3 H. 3-ph., 50 c. 
mae lighting transformer, 440V. in, 25V. 
Vertical milli pomeng oo and slotting mata extra. 
Gear for apr cutag, Put no dvding hens 
2. MIT 
Sliding, Surfacing and capers gd Lathe. 
Tin. centres, 36in. between cen’ 
All headstock, giving 1610 347 p.m. 
Nort type feed screwcutt 
ran ~y : 2 to 28 T.P.L, and 0-006in. to -099in. 
fe 
Motor 24 HLP., 440V., 3-ph., 50 cycles, continuous 


rating. 
With 12in., 4-jaw chuck, and electric suds pump. 
ion invited by appointment with Appleby- 








rodingham Steel Co., Reference P/EB, Scun- 
thorpe, Lincolnshire. E8120 o 
FOR sgn Heubach Crack-Detection Equipment, 
com with degr and lamp 
bed 2ft. 6in. approximately. Purchased new 1984. 
Price £875.—Autair. ted, Airport 
(Tel.; CROydon 7744 £8083 








THE ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





By Order of the DIRECTORS of Messrs. HIGGS & 
‘wilt LIMITED, due to frustration of contract 


FULLER HORSEY 
Sons & Cassell 


have been instructed to offer for SALE 
in Lots on TUESDAY, 19TH AUGUST, 


NEW PREFABRICATED 
SECTIONAL TIMBER 
BUILDINGS 


located at the 7 of Messrs. Medway Buildings 
and Supplies, Ltd., Phoenix Wharf, Rochester, Kent, 
incladin 
16’ x x 8 
es Se a ee: 
Sox x 8 to eaves, and a MESS HUT 
24’ x 24’ x 8 to eaves, and 


FOUR STEEL FRAMED 
BLISTER TYPE HANGARS 


One 91° SPAN x 135° LONG and the others 
91’ SPAN x 90’ LONG, located at the Depot of 
Messrs. Higgs & Hill Ltd., Beddington Lane, 

Croydon, Surrey. 
OTE.—With the exception of the Mess Huts, 
ceilings. 


all Office Buildings have partitions and 
Roof covering is not included. 
Tenders, 


TENDER 
1958, 


which must be in the form contained in 

the particulars, should be delivered to the Auc- 

tioneers at their Offices not later than 3 p.m. on the 
date mentioned above. 

Catalogues with Form of Tender (and block plan 

“ ong —— Buildings if required) may be obtained, 

ly, of Messrs. FULLER HORSEY SONS 

x CASSELL. Industrial Auctioneers, 10 Lloyd’s 

Avenue, London, E.C.3. E8165 3 


| FOR SALE | 
WW 


TWO BRADLEY & TURTON FOUR COLUMN 
DOWNSTROKE HYDRAULIC PRESSES, cap. 
350 tons at 2 tons p.s.i. working pressure, fescol- 
ised ram 154in. dia., stroke 24in., daylight a 
ca 37in. x 40in., 4in. dia., push back rams. 











Boi age 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 
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AUCTIONEERS & VALUERS 





SSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Monarch 3422 (8 lines) Snag ro ER 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 


LONDON, E.C.3. 
Telephone : 


ROYAL 4861 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


F.AA. 
P.A.L.PLA 


E. L. JUDSON, F.R.1.C.S., 
&. BEDDARD, A.1.MECH.E., 
, FAL. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 








l4in. dia. ejector rams, prefill tank 
bet of crosshead, and intensifier, input 1500 tbs. 


ONE. ‘FAWCETT PRESTON FOUR COLUMN 
DOWNSTROKE HYDRAULIC PRESS, 200 
tons capacity at a work —— of 1500 Ibs. 
p.s.i., fescolised main ram ae 
daylight 40in., , platens 28in. pa pn meng A 

to ie. — boone columns in., 

ONE BRADLEY & TURTON wa’ BOWNSTROKE 
FOUR COLUMN  gpeyme gee PRESS, 150 
tons capacity at 1500 Ibs. p.s.i. working pressure, 
dia. of ram 1I7in., stroke Pisin. daylight 29tin., 

platens 30in. x 28in., distance ‘between columns 
Sin, fully guided top platen, push back rams, 
ejector and ao ae 
SHAW FO! COLUMN _UPSTROKE 

HYDRAULIC PLUNGER PRESS, poe 

ram 19in. dia. at 1 oe D.s.i. wi 

stroke 17in., — = .» Platen size Poin x x 

28in., distance between columns The cross- 

head houses an 8in. . ee stroke 
of ram 15in., pull back rams and prefilling tank. 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
*Phone : 26311 ‘Grams : “ Forward.” 


a te ay AUTHORITY has for disposal the 
follow: 

2 Electric Shunting Locomotives. 

rf +: H.P. Electric Motors. 








HEAVY I2FT. BY HN. PLATE BENDING 
-driven 


. Wei 3 
LIMITED, 359, Euston Road, 
Street, Birmi 


Fo 
London, N.W.1, or 41, Water 





3) Air Photographic Equipment 
: unit 54 mm. Oy 34 same, loneend at 


(4) Hydrochloric Acid : 
HCl, located 


at Didcot, and 





. 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location Auctioneers 
August 26-29 Machine tools, ve- M.O.S. Storage . FULLER, HORSEY, 
hicles, and miscel- R Arsenal, Wee SONS & CASSELL 
laneous stores includ- London, S.E.18 Done is ery 
ing Pauantity of cor Avenue. . 3. 
ey (T Royal “’e6i. 7 
September 3 Machine tools wit Technical Stores . SHOUL 
Te ; ow: vo * SON 
my Leicestershire . es y= hee a 
‘el. : 81.) 


Catalogues, Is. 0d. each (P.O’s only), available only from the auctioneers shown above. 
SALES BY TENDER 
(1) Bakery Plant located at Lingfield, Surrey. 


(2) Bar and ee ee 8 ee et ee inders, lathes. 
we ct ain cllen poe annie. ten toed een Oe e 


peg en stereo comparators type S.C.2 and processing 
3500 


Tenders must be submitted by September ist. 


Aaptentions Sot suites Reyne. eites With wentes 
of Supply, Directorate of Disposals, First Avenue House, 


and 9. . 
or pure HCl, 000 galis. of commercial 


is should be made to the 
Nebo, tsatn WEL 


Ets»; 
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HERE IT 18! The entirely new International BrD-20. 
It’s sensational—an even greater performer than 
the famous Tp-18! 

The Brp-20 is powered by a Rolls-Royce 6-cylinder 
diesel engine, and designed throughout to set new 
standards in flexibility and productive capacity: 
Besides hydraulic power steering and numerous 
other advanced features, it has new, work-boosting 
Full Reverse Transmission, giving the advantage of 
instant selection froma range of six forward speeds 
and six reverse. The BTD-20 is the only crawler tractor 
of its size with this feature! 

THIS GREAT NEW TRACTOR IS GOING TO BE AVAILABLE 
LATER THIS SUMMER! Contact your International 
dealer now for more facts and the latest news. 


SIX-SPEED, FULL REVERSE TRANSMISSION 
CAN DOUBLE ’DOZING-CYCLE SPEED! 


With the srp-20 you can change gear and direction 
with a single sweep of your arm—go forwards or 
backwards in any one of six speeds! You can ’doze at 
1.5 m.p.h. with 25,400 pounds of push, then back out 
as fast as 8.4 m.p.h. You'll work /faster—move 
hundreds more yards daily with the prp-20. 








CONSTRUCTION EQUIPMENT DEALERS IN GT. BRITAIN AND IRELAND 


JAMES BOWEN & SONS LTD 
EDINBURGH, GLASGOW & ABERDEEN 


IW Ba 


Prem §€=GONSTRUCTION EQUIPMENT worvseniens voseoantin 9 wien 


SAVILLE TRACTORS LTD 
LONDON, STRATFORD-ON-AVON, CARDIFF & BELFAST 


WESTERN CONTRACTORS SERVICES LTD 
BRISTOL 
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HOUSE + 269 CITY ROAD - LONDON EC! 












INTERNATIONAL HARVESTER COMPANY OF GREAT SRITAIN LIMITED - HARVESTER 
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AERASPRAY 


AERASPRAY ASSOC. LD. Makers of Spray Guns, Air Compressors, Automatics, Fume Exhaust Systems, Infra Red Drying Plant 
Head Works, Nechells, Birmingham, 7. 
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TRADE MARK 


Progress 
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IIlustration—Administrative Building as it will appear when completed. 


The Great Progress made by the Aeraspray 
Organization in recent years springs 
naturally from the sure foundations laid 
3 decades ago. Then Aeraspray introduced 
a rustless alloy for spray gun nozzles and 
needles—recently hailed as the latest 
introduction from the U.S.A. 

Then, Aeraspray set new standards of 
Gun weight and balance by employing a 
Duralumin forging for the entire gun 
body, with renewable bronze attachments 
wherever wear occurs and immediately 
the next best, a Duralumin body with solid 


Phones : EASt 1671-4, etc. 1, Victoria Street, London, S.W.1. 


bronze head, became out of date. Though 
the phase we then coined, feather trigger 
action, to denote the improvement effected 
in this direction has impudently been 
copied, Aeraspray Guns remain the lightest 
on the market with the easiest trigger 
action. 


It is also 30 years ago since we designed 
and installed the first plant in the world 
for finishing railway coaches and developed 
Infra Red Drying for industry. 


@ New Catalogue Gladly sent on Request. 
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Representatives at Glasgow, etc. 
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& ‘ // Are you in HOT WATER? 





... and losing production because your 
cooling water temperature is too high. 


Head Wrightson Processes offer the well-known high efficiency Fluor Cooling Tower 
with guaranteed cold water temperatures. We design, manufacture and erect pre- 
fabricated timber and precast concrete induced draught cooling towers for all purposes. 


Consult us now and ensure that your production does not suffer in the future 


We invite you to write for details of this equipment. 


HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE, 16-26 BALTIC STREET, LONDON, E.C.! 


Offices et: P.O. Box 1595 SYONEY P.O. Box 19034 QOHANNESBURG 


P.O. Box 2608 CALCUTTA and P.O. 


Box 706 HAMBURG 


Associates in the U.S.A.: The Fluor Products Company, Los Angeles 22, New York, Chicago, Tulsa, etc. 
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Wherever lightness ; 
4 and strength (bt = 
= es <= 
are required-—- +1 
: 
Cut it to the shape you want—it holds together because it’s welded 
together. In the Weldmesh list of standard sizes you will find a 
mesh size and wire gauge to suit every purpose. 
A technical service is available to handle any problems. 
Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 
THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 


MW .89% 
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UNAFFECTED 
BY ORDINARY 
LUBRICANTS 


_ TO RELY ON USER 





WEIGHING THINGS UP 
or keeping stuff out and keeping stuff in 
It is difficult to give a casting vote—it’s no good loading a bearing 


with enough lubricant for a long life, if the dirt can still get in. 


Moreover it’s no good just keeping the dirt out if the lubricant escapes and 


leaves the designer in a fool’s paradise, with the bearings dry. 


As we and many important users see it, the whole combination of advantages goes together. 





The sealed bearings are exactly interchangeable with standard FBC and 
other bearings, and can be supplied with the seal on either one or both sides. 


FISCHER BEARINGS CO. LTD., WOLVERHAMPTON 
Fischer Bearings Company Ltd., and Timken-Fischer Stockists Ltd., Birmingham, are both subsidiaries of Britich Timken Ltd. 


ALL-BRITISH FBC FISCHER 
HB C (Regd. Trade Marks) 


Ball and 
parallel-roller bearings 









